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DISCLAIMER

This document is a document prepared under a federal administrative order on consent and revised
based on comments received from the U.S. Environmental Protection Agency (USEPA). This
document has been approved by USEPA, and is the final version of the document.
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SECTION A — PROJECT MANAGEMENT

Al Introduction

In April 2004, the United States Environmental Protection Agency (USEPA) and the Respondents
(Brown Inc., Ddalt Corp., Bulk Transport Corp., and Northern Indiana Public Service Company
(NIPSCO)) signed an Administrative Order on Consent (AOC Il) (Docket No. V-W-'04-C-784) to
conduct a Remedial Investigation and Feasibility Study (RI/FS) at the Pines Area of Investigation, or
Area of Investigation as set forth in Exhibit | to AOC Il located in the environs of the Town of Pines,
Indiana. AOC Il (Section VII. 20) and the Statement of Work (SOW) (Task 2.1), which is provided as
an attachment to AOC II, require the Respondents to develop an RI/FS Work Plan. The RI/FS Work
Plan has been developed in seven volumes, as follows:

e Volume 1 - Work Plan Overview.

e Volume 2 - Field Sampling Plan (FSP).

¢ Volume 3 - Quality Assurance Project Plan (QAPP).

e Volume 4 - Health and Safety Plan (HASP).

e Volume 5 - Human Health Risk Assessment (HHRA) Work Plan.

¢ Volume 6 - Ecological Risk Assessment (ERA) Work Plan.

e Volume 7 - Quality Management Plan (QMP).
This document provides the QAPP for the Pines Area of Investigation, and serves as Volume 3 of the
RI/FS Work Plan. The QAPP has been prepared to follow the requirements in AOC Il and the SOW,

as well as to be compliant with the National Contingency Plan (NCP) (USEPA, 1990). The QAPP
incorporates the FSP (Volume 2 of the RI/FS Work Plan) by reference.

This QAPP presents the organization, objectives, planned activities, and specific quality
assurance/quality control (QA/QC) procedures associated with the RI/FS. Specific protocols for
sampling, sample handling and storage, chain-of-custody, and laboratory and field analyses are
described. All QA/QC procedures are structured in accordance with applicable technical standards,
USEPA'’s requirements, regulations, and guidance. This QAPP has been prepared in accordance with
the USEPA QAPP policy as presented in the Region 5 Instructions on the Preparation of a Superfund
Division Quality Assurance Project Plan (USEPA, 2000a).

AOC Il — Docket No. V-W-'04-C-784 - RI/FS WP - V3 QAPP
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A2 Project Schedule
The project schedule is presented in Volume 1 Section 5.0 of the RI/FS Work Plan.
A3 Distribution List

The QAPP, and any subsequent revisions, will be distributed to the personnel shown on the
Distribution List that immediately follows the approval page.

A4 Project/Task Organization

The lines of authority and communication specific to the Quality Assurance (QA) program for this
Remedial Investigation (RI) are presented in Figure A-1. The responsibilities of key personnel are
described below.

A4d.1 Management Responsibilities

USEPA Region 5 Remedial Project Manager (RPM)

The USEPA Region 5 RPM, Timothy Drexler, has the overall responsibility for all phases of the
investigation.

Respondents’ Project Managers

The Project Managers for the individual Respondents are Dan Sullivan of NiSource and Val
Blumenfeld of Brown Inc. They will be responsible for project direction and decisions concerning
technical issues and strategies, budget, and schedule.

ENSR Project Manager

ENSR Corporation (ENSR) is retained by the Respondents and has been approved by USEPA as the
environmental consultant conducting the remedial investigations, risk analysis and the feasibility study
for the Pines Area of Investigation. The ENSR Project Manager, Lisa JN Bradley, will be responsible
for technical, financial, scheduling matters and for timely delivery of all products/results pertaining to
the RI/FS. The ENSR Project Manager also will be responsible for project coordination between the
Respondents and USEPA as required.

AOC Il — Docket No. V-W-'04-C-784 - RI/FS WP - V3 QAPP
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ENSR RI Task Manager

The ENSR RI Task Manager, Elizabeth Perry, will have the overall responsibility for implementing the
sampling activities described in this RI/FS Work Plan and for reporting these activities in the RI Report.
Specific responsibilities of the ENSR RI Task Manager will include, but not be limited to, the following:

e Providing personnel and equipment for investigation activities;

e Ensuring that ENSR’s associates perform their designated duties in accordance with the FSP
and the HASP (Volume 4 of this RI/FS Work Plan);

e Ensuring required QA/QC procedures are properly implemented and documented;

o Ensuring that sampling activities are properly carried out and completed within the approved
schedule;

o Communicating any request for modifications, if necessary, to the approved FSP to the ENSR
Project Manager; and

o Promptly notifying the ENSR Project Manager if unforeseen field conditions and/or analytical
issues are encountered that affect achievement of the project data quality objectives (DQOs).

Ms. Perry is also a Professional Geologist licensed to practice in Indiana. All geologic-related work
(e.g., logging, well installation) will be performed under her direction. While she may not be in the field

directly conducting the work, she must review and approve all such work.

ENSR Health and Safety Manager

The ENSR Regional Health and Safety Manager, Joseph Sanders, will be responsible for ensuring the
objectives of ENSR’s corporate health and safety program are carried out. The ENSR Regional Health
and Safety Manager will also be responsible for the coordination and communication of health and
safety issues for field personnel.

AOC Il — Docket No. V-W-'04-C-784 - RI/FS WP - V3 QAPP
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A4.2 Quality Assurance Responsibilities

ENSR Project QA Officer

The ENSR Project QA Officer, Debra (McGrath) Simmons, has the overall responsibility for quality
assurance. The ENSR Project QA Officer communicates directly to the ENSR Project Manager on
matters pertaining to QA, data validation, and laboratory analyses. Specific responsibilities include:

e Reviewing and approving the QAPP;

e Reviewing and approving QA procedures, including any modifications to existing approved
procedures;

e Ensuring that QA audits of the various phases of the project are conducted as required by this
QAPP;

e Providing technical assistance to project staff;
e Ensuring that data validation/data assessment is conducted in accordance with the QAPP; and

e Reporting on the adequacy and efficiency of the QA Program to the ENSR Project Manager
and recommending corrective actions, if necessary.

ENSR Data Validator

The ENSR Data Validator reports to the ENSR Project QA Officer. The Data Validator is responsible
for validating the analytical data in accordance with the QAPP.

USEPA Region 5 Quality Assurance Plan Reviewer

The USEPA Region 5 Quality Assurance Plan Reviewer, Warren Layne, has the responsibility to
review and approve all QAPPs. Additional USEPA responsibilities include:

e Conducting external performance and system audits of the selected laboratory;

e Evaluating results of performance evaluation sample data; and

o Reviewing and evaluating analytical field and laboratory procedures.

AOC Il — Docket No. V-W-'04-C-784 - RI/FS WP - V3 QAPP
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A4.3 Laboratory Responsibilities

Columbia Analytical Services (CAS), located in Rochester, NY, will perform the analyses of all
groundwater, surface water, suspected CCB materials, sediment, and private well water samples with
the exception of the following:

o The radionuclide analyses, sediment grain size distribution, sediment bulk density tests, and
analysis of boron and uranium by inductively coupled plasma-mass spectrometry (ICP-MS) will
be performed by General Engineering Laboratories LLC (GEL), located in Charleston, SC.

e The University of Miami Tritium Laboratory (UMTL), located in Miami, FL will perform the low-
level tritium analyses.

o The boron isotope analyses will be performed by Geochemical Technologies Corporation
(GTC), located in Golden, CO.

o Test America (formerly STL) Valparaiso located in Valparaiso, IN, will perform the
bacteriological parameters, specifically total coliform and Escherichia Coli.

Laboratory Director

The Laboratory Directors are ultimately responsible for the data produced by their laboratories.
Specific responsibilities include:

o Resources are adequately allocated to specific projects and that sufficient staffing, equipment,
and support are provided.

o Overseeing the technical operations’ Section Managers and the Laboratory QA Manager.
The Laboratory Directors are Mike Perry (CAS), Carey Bocklet (GEL), R.L. Bassett, Ph.D. (GTC),
James Happell, Ph.D. (UMTL), and Kurt Ill (Test America Valparaiso).

Section Manager

The individual Laboratory Section Managers report to the Laboratory Director. Specific responsibilities
include:

e Supervision of employees within their specific analytical area;

e Overseeing and supporting the development, implementation, and operation of analytical
technical programs;

e Coordinating sample flow and for implementing QA and QC activities in their area of authority;
and

e Working in conjunction with the Laboratory QA Manager to ensure that QA/QC
recommendations are reviewed and that corrective actions are implemented and effective.
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Laboratory QA Manager

The Laboratory QA Manager reports to the Laboratory Director. Specific responsibilities include:

¢ Monitoring the QA and QC activities of the laboratory to ensure conformance with authorized
policies, procedures, and good laboratory practices, and recommending improvements as
appropriate;

¢ Informing specific Section Managers of noncompliance with the approved QA/QC criteria;

e Ensuring that all records, logs, Standard Operating Procedures (SOPs), project plans, and
analytical results are maintained in a retrievable fashion; and

e Ensuring that SOPs and other controlled documents are distributed to all appropriate
laboratory personnel for use in the project.

The Laboratory QA Managers are Lisa Reyes (CAS), Robert Pullano (GEL), R.L. Bassett, Ph.D.
(GTC), Charlene Grall (UMTL), and Linda Moore (Test America Valparaiso).

Laboratory Project Manager

The Laboratory Project Manager is ultimately responsible for all laboratory analyses and is the primary
point of contact for issues surrounding this QAPP, including resolving technical problems,
modifications to SOPs, etc. The Laboratory Project Manager is responsible for the coordination of
routine day-to-day project activities including project initiation, status tracking, data review and
requests, inquiries and general communication related to the project. Final approval of data packages
is the responsibility of the Laboratory Project Manager.

The Laboratory Project Manager is the primary point of contact between the laboratory and ENSR.
Specific responsibilities of the Laboratory Project Manager include:

Monitoring analytical and QA project requirements for a specified project;

e Acting as a liaison between ENSR and the laboratory staff;

o Reviewing project data packages for completeness and compliance to ENSR needs;
¢ Monitoring, reviewing, and evaluating the progress and performance of projects; and

e Providing all analytical deliverables to ENSR in a timely manner.
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The Laboratory Project Managers are Janice Jaeger (CAS), Edith Kent (GEL), R.L. Bassett, Ph.D.
(GTC), Charlene Grall (UMTL), and Adrienne Byrnes (Test America Valpariaso).

Laboratory Staff

Laboratory staff includes the Laboratory Director, the Laboratory Supervisor, Section Managers, Group
Leaders, Chemists, and Technicians. These individuals are responsible for the actual preparation,
analysis, reporting, and reviewing of the analytical information. The analysts are responsible for
understanding and implementing SOPs and for conformance with the Quality Assurance Program.
Analysts are also responsible for the initial review of data that they generate during the analytical
process and the identification of nonconforming events within their scope of concern. These
individuals, in conjunction with laboratory management and the laboratory QA Manager, may also be
responsible for implementing corrective actions.

Sample Receipt Personnel

Sample receipt personnel, or sample custodians, are responsible for the initial assessment of samples,
including documentation of sample conditions upon receipt, and accuracy and clarity of requests on
the Chain-of-Custody (COC) forms that accompany the samples. Sample receipt personnel, along with
laboratory management, are responsible for the resolution and documentation of any issues
associated with the initial assessment of the sample integrity on arrival. Resolution may include
discussions with laboratory personnel, client contacts, and/or laboratory management.

Following the initial assessment, sample receipt personnel are responsible for the accurate input of
sample information into the data management system and the assignation of laboratory batch
identification and individual sample identifiers. Sample receipt personnel also initiate the internal COC

process and begin laboratory tracking.

Sample custodians are Greg Esmerian (CAS), Pete Wilber (GEL), R.L. Bassett, Ph.D. (GTC),
Charlene Grall (UMTL), and Chris Chavis (Test America Valparaiso).

Ad.4 Field Responsibilities

ENSR Field Operations Leader

The ENSR Field Operations Leader, Lisa Graczyk, has overall responsibility for completion of all field
activities in accordance with the FSP and QAPP and is the communication link between the ENSR RI
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Task Manager and the field team. Specific responsibilities of the ENSR Field Operations Leader
include:

e Coordinating activities in the field;
e Assigning specific duties to field team members;

e Mobilizing and demobilizing of the field team and subcontractors to and from the Area of
Investigation;

e Directing the activities of subcontractors at the Area of Investigation;

o Resolving any logistical problems that could potentially hinder field activities, such as
equipment malfunctions or availability, personnel conflicts, or weather dependent working
conditions; and

¢ Implementing field QC including issuance and tracking of measurement and test equipment;
the proper labeling, handling, storage, shipping, and COC procedures used at the time of
sampling; and control and collection of all field documentation.

ENSR Field Staff

The field staff reports directly to the ENSR Field Operations Leader. The responsibilities of the field
staff include:

o Collecting samples, conducting field measurements, and decontaminating equipment
according to documented procedures stated in the FSP;

o Ensuring that field instruments are properly operated, calibrated, and maintained, and that
adequate documentation is kept for all instruments;

e Collecting the required QC samples and thoroughly documenting QC sample collection;
e Ensuring that field documentation and data are complete and accurate; and

e Communicating and documenting any nonconformance or potential data quality issues to the
ENSR Field Operations Leader as well as documenting subsequent corrective action and
effectiveness of corrective action.

Subcontractors

ENSR subcontractors will perform drilling and surveying, activities among others. The subcontractors
are responsible for conducting the work in accordance with the project plans and contractual
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agreements and for communicating any issues concerning the budget, schedule, or achievement of
the technical specifications to the ENSR Field Operations Leader.

A5 Problem Definition and Background
A5.1 Site Background and Description

Between 2000 and 2004, the Indiana Department of Environmental Management (IDEM) and USEPA
responded to homeowners by conducting sampling of private water supply wells in a portion of the
Town of Pines. In some of these samples, boron (B) and molybdenum (Mo) were detected at
concentrations above USEPA’s Removal Action Levels (RALs) (USEPA, 1998). These concentrations
in groundwater are suspected by the USEPA to be derived from coal combustion by-products (CCBs).
CCBs have been disposed at a permitted Restricted Waste Facility known as Yard 520, and CCBs are
suspected to have been used as fill in areas within the Area of Investigation outside of Yard 520. Yard
520 is operated by Brown Inc., and most of the CCBs at Yard 520 were generated during combustion
of coal at NIPSCO’s Michigan City Generating Station.

To address the boron and molybdenum detections above the USEPA RALs, the Respondents agreed
to extend the municipal water service from Michigan City to selected portions of the Town of Pines.
This agreement was documented in an Administrative Order on Consent, referred to as AOC I.
Additional sampling of other private wells indicated some concentrations near or exceeding USEPA
RALs. To address this, the Respondents voluntarily approached the USEPA to discuss extending the
municipal water service to a larger area under an amendment to AOC |I.

The Respondents also signed AOC Il to conduct an RI/FS for the Area of Investigation, as identified in
the Order. Under the SOW, Task 1 is the preparation of a Site Management Strategy (SMS). A draft
SMS document, which outlined a preliminary conceptual model, data gaps, and the strategy for certain
elements of the RI/FS, was submitted in June 2004. The SMS was conditionally approved by USEPA
in November 2004. Task 1 of the SOW was completed with the submission of the Final SMS in
January 2005 (ENSR, 2005a). The SMS serves as the basis for development of the RI/FS work plans
prepared under Task 2 of the SOW, including this QAPP.
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A5.2 Problem Definition
The overall objectives of the RI/FS for the Pines Area of Investigation are as follows:

(a) To determine the nature and extent of constituents in the Area of Investigation and any threat
to the public health, welfare, or the environment caused by releases or threatened releases of
constituents related to CCBs at or from the Area of Investigation by conducting a RI.

(b) To collect data necessary to adequately characterize, for the purpose of developing and
evaluating effective remedial alternatives, the following:

i) Whether the water service extension installed pursuant to AOC | and AOC | as
amended is sufficiently protective of current and reasonable future drinking water use
of groundwater in accordance with Federal, State, and local requirements;

i)  Whether there are significant human health risks at the Area of Investigation
associated with exposure to CCBs; and

i)  Whether CCB-derived constituents may be causing unacceptable risks to ecological
receptors.

(c) To determine and evaluate alternatives for remedial action to prevent, mitigate, control or
eliminate risks posed by any release or threatened release of constituents related to CCBs at
or from the Area of Investigation, by conducting an FS.

Implementation of the RI will provide the data necessary to conduct the HHRA and ERA to
appropriately evaluate potential current and reasonably foreseeable future risks to human health and
ecological receptors. If an unacceptable risk is identified, the FS will evaluate the alternative remedial
actions to address the risk.

A6 Project/Task Description

As noted above, the purpose of the Rl is to obtain the data necessary to appropriately evaluate
potential current and reasonably foreseeable future risks to human health and ecological receptors.
The QA/QC procedures specified in this QAPP are intended to meet these objectives, including
addressing the general data gaps and strategy items identified in the SMS (ENSR, 2005a). As
discussed in detail in the FSP, the RI will include the following components:
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o Characterization of potential sources, including distribution of CCBs;

e Geologic/hydrogeologic characterization, including conducting fate and transport analyses of
CCB-derived constituents;

o Characterization of groundwater/surface interactions;

e Characterizing the nature and extent of CCB-derived constituents in groundwater and other
media; and

o Characterization of ecosystems/habitats.

The work to be performed for each of these evaluations is discussed in detail in Section 2 of the FSP
and summarized below.

AG.1 Evaluation of CCBs as Potential Sources

CCBs have been identified as potential sources within the Area of Investigation including CCBs
deposited at Yard 520 and the potential presence of CCBs used as fill outside of Yard 520. The
chemical and physical characteristics of these CCBs will be evaluated through implementation of two
previously-submitted sampling plans: the Municipal Water Service Extension (MWSE) Sampling and
Analysis Plan (SAP) (ENSR, 2004) and Yard 520 SAP (ENSR, 2005b). Additional investigation
activities for CCBs under the FSP include a visual inspection program to determine where suspected
CCBs are present outside Yard 520; laboratory verification (both chemical and physical) will be used to
determine whether the suspected CCBs are CCBs or another type of material. Based on these
evaluations, the need for further information regarding the nature or extent of CCBs will be determined
and follow up work implemented if necessary.

Suspected CCBs will be evaluated for both chemical and physical characteristics. Suspected CCB
sampling will be conducted under the proposed MWSE SAP (ENSR, 2004a) and the proposed Yard
520 SAP (ENSR, 2005b). These SAPs were submitted to USEPA in advance of this RI/FS Work Plan.
Sampling was conducted under the MWSE SAP from September through December of 2004 and will
continue in 2005. The Yard 520 SAP work will be implemented upon USEPA’s approval of that SAP.
These two SAPs were developed primarily to characterize the chemical composition and physical
characteristics of CCBs both outside of Yard 520 and at Yard 520.

The data obtained will be compared to the preliminary human health and ecological screening levels
(see Appendix A of this QAPP and Volumes 5 and 6 of this RI/FS Work Plan for further detail on these
screening levels). These data will be used to determine if direct contact to CCBs by either human or
ecological receptors poses potential risks above USEPA target risk levels and/or whether
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concentrations are consistent with background levels. In addition, these data will be used in
conjunction with groundwater quality data to assess the extent to which the CCBs may be contributing
to the presence of boron and molybdenum, and/or other constituents above appropriate screening
levels in groundwater.

After suspected CCB collection and investigation activities detailed in the SAPs (and the FSP) are
completed, the need for an additional data collection activity will be considered.

In addition, geologic conditions in the south portion of the Area of Investigation will be evaluated by
researching the presence or absence of a surficial aquifer in this area. According to studies conducted
by the U.S. Geological Survey (USGS) (e.g., Shedlock et al., 1994), a surficial aquifer may not be
present in this area, or may not be present with sufficient capacity to support a drinking water supply.
If either of these is true, further investigation of CCB-related constituents in groundwater in this area is
not warranted.

A6.2 Geology/Hydrogeology Characterization

The objectives of the characterization of geology and hydrology are to provide geologic information to
refine the preliminary Conceptual Site Model (CSM); collect groundwater elevation data to determine
groundwater flow, directions (both horizontal and vertical), and seasonal variability; characterize the
hydrogeology for calculating groundwater flow and migration rates; and evaluate fate and transport of
constituents in groundwater and potential impacts to surface water. The data will be collected by
installing monitoring wells, logging the geologic materials encountered, collecting groundwater and
surface water level measurements from wells and staff gauges on a seasonal basis, and conducting
hydraulic testing (i.e., slug tests). A numerical groundwater flow model will be constructed to quantify
the direction and rates of groundwater flow based on the hydrogeologic data collected. The results of
these investigations will be evaluated to determine whether additional information would be needed
from an additional phase of investigation.

AG.3 Groundwater — Surface Water Interactions

The interaction between groundwater and surface water will be evaluated to understand where and
how much groundwater discharges/recharges to Brown Ditch, the rates of surface water flow in Brown
Ditch, and seasonal changes. Data collection includes the installation of piezometers adjacent to staff
gauges and measurements of flow in Brown Ditch. The groundwater and surface water flow rates will
also be measured. If indicated by the results of the initial groundwater investigation, these interactions
will be evaluated for additional water bodies in an additional phase of investigation.
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AG.4 Nature and Extent of CCB-Derived Constituents in Groundwater and the

Environment

During the RI, samples of groundwater, surface water, sediment, and CCBs will be collected and
analyzed for chemical and physical characteristics. This sampling and analysis will be the basis for
evaluating the presence of CCB-derived constituents in these media, to developing an understanding
of the environmental chemistry of CCB-derived constituents versus constituents present in
groundwater due to other potential sources, and evaluating the fate and transport of CCB-derived
constituents in the environment. Depending on the information then available, an additional phase of
sampling may be warranted.

Groundwater quality. Information pertaining to groundwater quality will be gathered for three key
areas:

1. The area directly north of Yard 520 (labeled South Area on Figure 1-1 in the FSP) where
municipal water has been provided;

2. The area northeast of Yard 520 (labeled North Area on Figure 1-1 in the FSP) where municipal
water has been provided, and

3. The remainder of the Area of Investigation, primarily where there is no municipal water service.

The nature and extent of CCB-derived constituents in groundwater in these areas will be determined to
the extent necessary to adequately evaluate potential current and reasonably foreseeable future risks.
This includes developing an understanding of general groundwater quality conditions in these areas as
well as upgradient concentrations through the sampling and analysis of groundwater. Four seasonal
sampling events will be conducted for groundwater quality. Geochemical conditions affecting migration
will also be evaluated. The need for any additional sampling activities will be determined after the data
are evaluated.

Surface water and sediment quality. Data on surface water and sediment quality is necessary to
support the evaluation of the potential human health and ecological risk associated with CCB-derived
constituents in Brown Ditch. Investigations evaluating surface water and sediment quality include
synoptic surface water samples and sediment samples in the various branches of Brown Ditch, and in
background areas. It is anticipated that an additional investigation would be needed for further surface
water and/or sediment quality only if groundwater containing CCB-derived constituents is found to
discharge to other surface water bodies or wetlands, or if there is significant downstream transport of
CCB-derived constituents in Brown Ditch.
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A6.5 Ecological Setting/Habitat

Habitat identification and assessment will be conducted to support aquatic and terrestrial
investigations, as well as to support the ERA. Initial work will focus on evaluating aquatic habitats,
such as benthic and fish communities potentially found in the drainage ditches and other relevant
water bodies as well as terrestrial habitats located in areas potentially affected by CCBs placed as fill.

General ecological habitats will be identified from a combination of maps, aerial photographs, previous
surveys and inventories (including those provided by National Park Service) and other available
literature sources. Based on this information, a preliminary ecological habitat map will be prepared,
which will be ground-truthed by field reconnaissance. It is anticipated that additional investigations,
consisting of an evaluation of additional wetland or terrestrial habitats, would be conducted only if
necessary based on the results of the evaluation of potential sources and the groundwater
investigation.

A6.6 Project/Task Summary

The number of field and QC samples that will be collected for each analytical parameter is presented in
Table A-1. A summary of analytical parameters by medium is presented in Table A-2. Target
compounds and analytical parameters for all matrices are presented with their respective laboratory
reporting limits, method detection limits, and data quality levels in Tables A-3 (sediment), Table A-4
(suspected CCB materials) and A-5 (aqueous materials).

All data generated through field activities or through the analytical program will be reviewed internally
through a tiered review process and validated prior to reporting. All of the data will be validated, either
as full or limited validation except grain size distribution/bulk density. The data will be validated using
USEPA guidance, Multi-Agency Radiological Laboratory Analytical Protocols Manual (MARLAP), and
Department of Energy (DOE) guidance in conjunction with ENSR data validation protocols (provided
as an attachment). The USEPA and DOE guidance, and MARLAP, will be modified to reflect any
differences in analytical methodology and to incorporate the project-specific acceptance criteria
defined in Section A7 of this QAPP or the method criteria, whichever is more stringent. A complete
description of the data verification and data validation procedures to be used is included in Section D1
of this QAPP.

ENSR’s Project QA Officer and/or Field Operations Leader will be responsible for internal technical
system audits (TSAs) to verify that field sampling procedures and field sampling measurements are
properly followed. Additionally, laboratory TSAs are conducted periodically by ENSR’s Project QA
Officer or other qualified personnel. TSAs are conducted at project start up and then periodically while
the project is under way. A detailed discussion of the QA assessments that will be performed during
the course of the project is provided in Section C1 of this QAPP.
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Validated project data will be compared to the project measurement criteria (Relative Percent
Difference (RPD) values for precision, for example). Sensitivity, representativeness, and
completeness assessments will also be performed. A complete description of how validated data will
be reconciled with DQOs and how the overall assessment of the data will be performed is included in
Section D3 of this QAPP.

QA reports will be generated by the ENSR Project QA Officer on an as-needed basis. A complete
listing and description of all documents and reports that will be generated and maintained in the project
files is included in Section A9 of this QAPP.

A7 Quality Objectives and Criteria for Measurement Data
A7.1 Data Quality Objectives

The RI will consist of a sampling program and chemical analyses of groundwater, suspected CCB
materials, sediment, surface water, and private well water. The field investigation is designed to
provide information on the presence of CCB-derived constituents in these media, to develop an
understanding of the environmental chemistry related to CCBs and to other potential sources, and to
evaluate fate and transport of CCB-derived constituents in the environment. Therefore, the sampling
and analysis program incorporates the following QA elements:

o A sampling program designed to obtain sufficient data to determine levels of constituents in
media of interest,

e The use of sample collection and handling procedures that will ensure the representativeness
and integrity of the samples,

e An analytical program designed to generate definitive data of sufficient quality and sensitivity to
meet the project objectives (see Section A5.2), and

o Data deliverables that will allow verification and validation of the data and reproducibility of the
reported results.

At the completion of the work outlined in the FSP, it is possible that additional information may be
needed to meet RI objectives. At this time, it is not possible to anticipate what additional work may be
needed, as it is dependent on the results of the activities proposed. AOC Il allows for additional
phases of work. If needed, a memorandum documenting the need for additional data will be submitted
to USEPA, per AOC Il Section VIII. 32.
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The design of the Rl was based on the DQO process (USEPA, 2000), a multi-step, iterative process
that ensures that the type, quantity, and quality of environmental data used in decision-making is
appropriate for its intended application. This process is summarized below.

DQO Step Description

State the The disposal of CCBs at a permitted Restricted Waste Facility known as Yard 520, and the

Problem possible use of CCBs as fill in areas within the Area of Investigation outside of Yard 520 may have
resulted in the release of CCB-derived constituents to the environment.

Identify the Determine whether the CCB-derived constituents in environmental media within the Area of

Decision Investigation exceed target risk levels and background currently and in the reasonably foreseeable

future based on a human health risk assessment and ecological risk assessment.

Identify Inputs
to the Decision

A Remedial Investigation (RI) will be conducted to collect the data necessary to support the risk
assessments. As presented in the FSP, the RI includes characterization of the physical systems
(geology, groundwater, habitats) and constituent concentrations in environmental medial. Specific
information to be collected includes:

e  Constituent concentrations in suspected CCBs;
e  Presence/location of suspected CCBs;
e Constituent concentrations in native soils;

e Geology and groundwater data to evaluate directions and rates of flow and migration,
including seasonality;

e Recharge/discharge relationships to evaluate interactions between groundwater and
surface water, including seasonality;

e Constituent concentrations in groundwater, including upgradient locations;

e  Constituent concentrations in surface water and sediment, including reference locations;

e Potential contributions from sources other than CCBs (e.g., septic systems, municipal
landfills); and

e Physical and geochemical conditions affecting fate and transport of CCB-derived
constituents in environmental media.

Define Study Pines Area of Investigation, as identified in the attachment to AOC II.
Boundaries
Develop a Constituents present above the risk-based screening levels and background will be identified as

Decision Rule

Constituents of Potential (Ecological) Concern (COPCs/COPECs). These COPCs/COPECs will
be evaluated in quantitative risk assessments, as described in the HHRA and ERA Work Plans.

If target risk levels and background are exceeded, then remedial actions may be proposed,
together with further study to support those actions, if necessary.

Specify
Decision Error
Limits

A formal statistical design will not be developed for the RI/FS. However, the data will be
considered acceptable if they are collected according to the RI/FS Work Plan and they meet the
appropriate data validation criteria. They will then be considered appropriate to estimate exposure
point concentrations (EPCs) for the risk assessments.

Optimize the
Study Design

Since a formal statistical design is not being utilized, the iterative process for optimizing the
sample design will not be used. As appropriate during implementation of the RI/FS, a decision
rule based on a more formal statistical design may be considered in consultation with the USEPA
RPM.
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A7.2 Data Quality Objectives for Measurement Data

The principal objectives of the QAPP pertain to the collection of data that are sufficient to evaluate the
possible presence of CCB-derived constituents in the media of interest. Therefore, the quality of the
data gathered in this project can be defined in terms of the following elements: precision, accuracy,
completeness, sensitivity, and representativeness. These elements are discussed below.

Precision

Precision is a measure of the degree to which two or more measurements are in agreement. Field
precision is assessed through the collection and measurement of field duplicates at a rate of one
duplicate per ten field samples. Precision will be measured through the calculation of relative percent
difference (RPD). The objectives for field precision RPDs are 25% RPD for aqueous samples and 30%
RPD for solid samples.

Precision in the laboratory is assessed through the calculation of RPD for duplicate samples, either as
matrix spike/matrix spike duplicates (MS/MSDs) or as laboratory duplicates, depending on the method.
Precision control limits for laboratory analyses are provided in Table A-6.

Accuracy

Accuracy is the degree of agreement between the observed value and an accepted reference or true
value. Accuracy in the field is assessed through the use of equipment blanks and through the
adherence to all sample handling, preservation, and holding time requirements. Field rinsate blanks
will be collected at a rate of one per ten samples (or less) collected per sampling event. The objectives
for equipment blanks are shown in Table A-6.

Laboratory accuracy is assessed through the analysis of MS/MSDs, laboratory control samples
(LCSs), and the subsequent determination of percent recoveries (%Rs). Accuracy control limits are
given in Table A-6.

Completeness

Completeness is a measure of the amount of valid data obtained from a measurement system
compared to the amount that was expected to be obtained under normal conditions. "Normal
conditions" are defined as the conditions expected if the sampling plan was implemented as planned.
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Field completeness is a measure of the amount of valid samples obtained during all sampling for the
project. The field completeness objective is greater than 90 percent.

Laboratory completeness is a measure of the amount of valid measurements obtained from all the
measurements taken in the project. The laboratory completeness objective is greater than 95 percent.

Representativeness

Representativeness is the extent to which the sampling design adequately reflects the environmental
conditions of the site. The data will be considered representative of the site if all sampling and analysis
activities are conducted according to the project FSP and QAPP.

Sensitivity

Sensitivity of analytical data is demonstrated by the laboratory reporting limits. The target reporting
limits for the constituents to be analyzed are presented in Tables A-3 (sediment), A-4 (suspected CCB
materials) and A-5 (aqueous matrices). These tables also contain the data quality levels (DQLs),
which were developed using human health and ecological risk screening levels, including Maximum
Contaminant Levels (MCLs), USEPA Region 9 Preliminary Remediation Goals (PRGs), USEPA RALs,
Ambient Water Quality Criteria (AWQC), USEPA Region 5 Ecological Screening Levels (ESLs),
Indiana Water Quality Criteria (WQC), and Oak Ridge National Laboratory (ORNL) Phytotoxicity
Screening Values (Attachment A). The target reporting limits were selected in part by consideration of
the DQLs to be achieved and in part by consideration of the likelihood of detectable concentrations
above the DQL, as in the case of several of the metals, the actual ability of the laboratory to attain
reporting limits at the DQLs and the cost-effectiveness of implementing additional, more sensitive
methods in the initial stage of the investigation. The laboratories will use their most recent detection
limit study results to report analytical results.

Alternative analytical methods will be evaluated if the need arises, and the QAPP will be amended, if
necessary.

A8 Special Training/Certification

A8.1 Training

Field personnel will be experienced in the groundwater, suspected CCB materials, surface water,
sediment, and private well water sampling techniques proposed in the FSP. Data validators will be
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familiar with the USEPA and DOE validation guidelines. Additionally, prior to starting work, personnel
will be given instruction specific to the project, covering the following areas:

¢ Organization and lines of communication and authority;

e Overview of the FSP;

¢  QAPP requirements;

e QA/QC requirements;

¢ Documentation requirements; and

e Health and safety requirements.

Instructions will be provided and documented by the ENSR Project Manager, ENSR RI Task Manager,
ENSR Field Operations Leader, ENSR Health and Safety Officer, and ENSR Project QA Officer.

Personnel responsible for shipping samples will also be trained in the appropriate regulations, e.g.,
Department of Transportation (DOT), International Civil Aviation Organization (ICAO), and International
Air Transport Association (IATA).

A8.2 Certifications

Laboratories utilized for routine testing of groundwater, soils/solid matrices, surface water, sediment,
and private well water will have appropriate certification for the test methods.

The RI Task Manager, Ms. Perry, is a Professional Geologist licensed to practice in Indiana. This
certification will be maintained throughout the project.
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A9 Documents and Records

A9.1 Project Files

The project files will be the central repository for all documents which constitute evidence relevant to
sampling and analysis activities as described in this QAPP. ENSR is the custodian of the project files
and will maintain the contents of the project files for the investigation, including all relevant records,
reports, logs, field notebooks, pictures, subcontractor reports, and data reviews in a secured, limited
access area and under custody of the ENSR Project Manager.

The project files will include at a minimum:;

o Field logbooks;

e Field data and data deliverables;

e Photographs;

o Drawings;

e Sample collection logs;

e Laboratory data deliverables;

e Data validation reports;

o Data assessment reports;

e Progress reports, QA reports, interim project reports, etc.; and

o All custody documentation (COC forms, airbills, etc.).

Electronic versions of correspondence, reports, drawings, and statistical analyses will be stored in the
project-specific network file. The original electronic data deliverables (EDDs) received from the
laboratories, and the project database, will also be stored on the network, which is backed up daily and
periodically archived off-site in accordance with ENSR Information Management policy.

Records associated with this sampling will be retained with all the project records for the duration of
AOC Il and for a minimum of 10 years after its termination. USEPA, NIPSCO and Brown Inc. will be
notified in writing 90 days prior to destruction of the records (per AOC Il Section XIII. 44.).
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A9.2 Field Records

Field logbooks will provide the primary means of recording the data collection activities performed
during the sampling activities. As such, entries will be described in as much detail as possible so that
persons going to the field could reconstruct a particular situation without reliance on memory.

Field logbooks will be bound field survey books or notebooks. Logbooks will be assigned to field
personnel, but will be stored in the project files when not in use. Each logbook will be identified by a
project-specific document number.

Entries into the logbook will contain a variety of information. At the beginning of each entry, the date,
start time, weather, names of all sampling team members present, and the signature of the person
making the entry will be entered. The names of visitors to the work location, and the purpose of their
visit, will also be recorded in the field logbook.

Measurements made and samples collected will be recorded. All entries will be made in permanent
ink, signed, and dated and no erasures or obliterations will be made. If an incorrect entry is made, the
information will be crossed out with a single strike mark and the correct entry will be made, signed and
dated by the person making the correction. Whenever a sample is collected, or a measurement is
made, a detailed description of the sampling location, which includes compass and distance
measurements, or latitude and longitude information (e.g., obtained by using a Global Positioning
System (GPS)) unit will be recorded. All equipment used to make measurements will be identified,
along with the date of calibration. The coordinate system that the GPS unit displays will be recorded.

Information specific to sample collection will include:

e Sample identification number;

¢ Time and date of sample collection;

e Sample description (color, texture, etc.);
e Samplers’ initials;

¢ Requested analyses;

e Depth of sample interval below ground surface (bgs) or below water surface, as measured with
a steel measuring tape; and
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e Location (GPS coordinates and description).

To streamline data recording, information will be recorded on standardized forms when this approach
is logical. Examples of these forms are presented in the field SOPs included in Attachment B.

Descriptions of geologic materials and CCBs will be logged in accordance with Indiana guidance
(IDEM, 1988).

Representative photographs of sample locations will be taken with a digital camera and the camera
picture frame number, date, direction facing, and subject will also be recorded in the logbook.

COC forms will be maintained as part of the field records as described in Section B3.3.1.
A9.3 Laboratory Records and Deliverables

Laboratory data reduction procedures will be performed according to the following protocol. All
information related to analysis will be documented in controlled laboratory logbooks, instrument
printouts, or other approved forms. All entries that are not generated by an automated data system will
be made neatly and legibly in permanent, waterproof ink. Information will not be erased or obliterated.
Corrections will be made by drawing a single line through the error and entering the correct information
adjacent to the cross-out. All changes will be initialed, dated, and, if appropriate, accompanied by a
brief explanation. Unused pages or portions of pages will be crossed out to prevent future data entry.
Analytical laboratory records will be reviewed by the supervisory personnel on a regular basis and by
the Laboratory QA Manager periodically, to verify adherence to documentation requirements.

Data deliverables will be provided within the following turnaround time: 21 calendar days for chemical
and bacteriological analyses, 28 days for radiological analyses, 21 days for physical testing, and 60
days for boron isotope ratios and tritium analyses. The laboratory will provide at least one copy of a
hard copy report and one copy of an EDD. The format of the EDD is discussed in Section B11. The
hard copy data package for routine chemical and radiochemical analyses will be equivalent to a
Contract Laboratory Program (CLP) deliverable (i.e., consisting of all the information presented in a
CLP package, including CLP-like summary forms). This information is summarized below:

¢ Analytical report;
e Chain of custody information;

¢ Notes concerning special client requests and telephone records;
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¢ Instrument raw data;

e Standards information;

e Preparation information;

e Sample results, including units;

¢ Detection limits and reporting limits, including units;

o Results for MS/MSDs, method or preparation/calibration blanks, LCSs, laboratory duplicates,
inductively coupled plasma (ICP) serial dilutions, and ICP interference check samples; and

e Raw data for samples and laboratory QC samples, including labeled and dated
chromatograms/spectra.

Data packages for the boron isotope, bacteriological analyses, grain size distribution, bulk density
tests, and tritium analyses will include, at a minimum, chain-of-custody records, sample results, QC
summaries, and a narrative addressing any problems encountered.
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SECTION B — MEASUREMENT/DATA ACQUISITION

Bl Sampling Process Design
The rationale for the sample design is provided in Section 2.0 of the FSP.
B2 Sampling Methods Requirements

B2.1 Field Measurements

Field measurements will be taken in conjunction with groundwater, surface water, and private well
water sampling. Water level measurements will be conducted as described in Section 3.3.9 of the FSP
and ENSR SOP No. 101Pines — Water Level Measurements (Attachment B). Measurement of water
quality parameters during groundwater, private well water, and surface water sampling will be
performed as described in FSP Sections 3.3.4, 3.3.10 and 3.3.15.1, respectively, and in the following
ENSR SOPs: No. 108Pines — Field Measurement of Turbidity and No. 105Pines — Operation and
Calibration of the YSI 6920 Multi-Parameter Water Monitor (Attachment B). Surveying information is
presented in Sections 3.2.8 and 3.2.9 of the FSP.

B2.2 Sampling Procedures

The SOPs that will be utilized for sampling of groundwater, surface water, sediment, suspected CCB
materials, and private well water are listed below and provided in Attachment B.

o ENSR SOP No. 103Pines — Surface Water and Sediment Sample Collection

e ENSR SOP No. 7130Pines — Groundwater Sample Collection from Monitoring Wells

e ENSR SOP No. 106Pines — Sample Collection from Private Wells

e ENSR SOP No. 104Pines — Temporary Monitoring Well Installation and Groundwater
Sampling by HydroPunch® Technology

e ENSR SOP No. 7116Pines — Subsurface Soil Sampling by GeoProbe™ Methods
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B2.2.1 Groundwater Sampling

Groundwater samples will be collected in accordance with Sections 3.3.10 (groundwater purging and
sampling) and 3.3.16 (HydroPunch® groundwater sampling) of the FSP.

Samples will be collected by filling each of the appropriate sample containers in rapid succession,
without pre-rinsing the containers with sample. The bottle will be held under the sample stream without
allowing the mouth of the bottle to come in contact with the tubing and filled completely, and the cap
securely tightened. Sample collection will proceed as follows: bacteriological parameters, metals,
cations/anions, and radionuclides. All dissolved constituents, if collected, will be collected after the
unfiltered samples and will proceed as follows: DOC, metals, and phosphate. All sample labels will be
checked for completeness, sample custody forms completed and a description of the sampling event
recorded in the field notebook.

B2.2.2 Surface Water Sampling
Surface water samples will be collected in accordance with Section 3.3.15.1 of the FSP.

B2.2.3 Sediment Sampling
Sediment samples will be collected in accordance with Section 3.3.15.2 of the FSP.

B2.2.4 Private Well Sampling
Private well samples will be collected in accordance with Section 3.3.4 of the FSP.

B2.2.5 CCB Sampling
Suspected CCB materials will be collected in accordance with Section 3.3.5 of the FSP.

B2.3 Cleaning and Decontamination of Equipment/Sample Containers

Guidance on equipment decontamination is included in Attachment B, ENSR SOP No. 7600Pines. In
general, equipment used will be decontaminated using the following procedure:

e Tap water rinse to remove gross contamination;
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¢ Non-phosphate, non-borate detergent (e.g. DETERGENT8®) and water rinse;
e Tap water rinse;
e Distilled/deionized water rinse ;
e 10% nitric acid rinse;
o Distilled/deionized water rinse; and
e Airdry or wrap in aluminum foil for later use.
If sample collection tools consist entirely of disposable or dedicated implements and bowls, then no

equipment decontamination is necessary for these items. See Section 3.2.7 of the FSP for information
on how to dispose of these supplies.

Non-disposable and non-dedicated sampling equipment will be decontaminated prior to initial use and
between samples. The effectiveness of the decontamination procedures is measured by collecting
and analyzing equipment blank samples.

Sample containers will be purchased new. Specifications for these containers are addressed in
Section B3.1.

B2.4 Inspection and Acceptance Requirements for Supplies/Sample Containers

For this project, critical supplies for field activities will be tracked through ENSR’s system in the
following manner.

Critical Supplies and Inspection Requirements Responsible
Consumables and Acceptance Criteria Individual
Sample bottles Visually inspected upon receipt for cracks, breakage, Field Operations
and cleanliness. Must be accompanied by certificate Leader
of analysis.
Chemicals and reagents Visually inspected for proper labeling, expiration Field Operations
dates, appropriate grade. Leader
Sampling equipment Visually inspected for obvious defects, damage, and Field Operations
contamination. Leader
Field measurement equipment Functional checks to ensure proper calibration and Field Operations
operating capacity. Leader
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Supplies and consumables not meeting acceptance criteria will initiate the appropriate corrective
action. Corrective measures may include repair or replacement of measurement equipment, and/or
notification of vendor and subsequent replacement of defective or inappropriate materials. All actions
will be documented in the project files.

The laboratory system of inspection and acceptance of supplies and consumables is documented in
the laboratory QA Manuals. The pertinent sections of the QA Manuals are included in Attachment C.

A description of the procedures and documentation activities employed to ensure field and sampling
equipment are available in working order when needed is provided in Section B6 of this QAPP.

B3 Sample Handling and Custody
B3.1 Sample Containers, Preservation, and Holding Times

Sample bottles and chemical preservatives will be provided by the laboratories, except for GTC and
UMTL. The sample bottles for boron isotope ratio and tritium analyses will be purchased by ENSR
from a commercial vendor. The containers will be cleaned by the manufacturer (to be determined) to
meet or exceed all analyte specifications established in the latest USEPA’s Specifications and
Guidance for Contaminant-Free Sample Containers (USEPA, 1992). Certificates of analysis will be
provided with each lot of containers and maintained on file to document conformance to USEPA
specifications. All sample bottles and chemical preservatives provided by the laboratory will be
shipped with a custody seal affixed to the outside of the cooler. The laboratory will be responsible for
maintaining the certificates of analysis for the bottleware and for tracking which lot number of
containers were provided with each shipment.

A summary of sample container, preservation, and holding time requirements is presented in Table
B-1.

B3.2 Sample Labeling

Immediately upon collection, each sample will be labeled with an adhesive label. Samples will be
assigned unique sample identifications (IDs) based on an alphanumeric code that identifies the matrix,
location, date, and type of sample, as described below.

e Name of location in five digits (e.g., MWO001, TP002, etc.). These location names will
correspond to well/boring logs if appropriate, as well as sample locations posted on maps.
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o Single letter signifying depth of sample (A, B, C, etc. for subsequent soil samples, S or D for
shallow/deep monitoring wells, X if this field is not being used). The actual depth measured in
the field in feet will be recorded in the field records.

o Two letters signifying the sample matrix: GW - groundwater, SW — surface water, SD -
sediment, PW — private well water, and CB for known or suspected CCBs).

e Sampling date consisting of the number corresponding to the month (2 digits), day (2 digits),
and year (2 digits), for example, 061204 for samples collected on June 12, 2004.

e Letter denoting the type of sample. Codes for this field include: S — sample; D — field duplicate;
B — equipment rinse blank.

o Letter (F) denoting if an aqueous sample has been filtered.

No dashes will be used to separate fields. An example sample ID for the sediment sampling would be:
SD011BSD070404D indicating a sediment sample collected at location SD011 on July 4, 2004. This
sample is a duplicate, and collected at depth greater than another sample at the same location.

Samples designated as MS/MSDs will be noted as such in the comments field of the COC form.

The sample identification code will be recorded on the label, in the field logbook, on the COC form, and
will be carried through the analytical process to reporting. An example of a sample label is included as
Figure B-1.

B3.3 Custody Procedures

Custody is one of several factors that are necessary for the admissibility of environmental data as
evidence in a court of law. Custody procedures help to satisfy the two major requirements for
admissibility: relevance and authenticity. Sample custody is addressed in two parts: field sample
collection and laboratory analysis.

A sample is considered to be under a person's custody if:

o The item is in the actual possession of a person;

e The item is in the view of the person after being in actual possession of the person;
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o The item was in the actual physical possession of the person but is locked up to prevent
tampering; and

o The item is in a designated and identified secure area.
B3.3.1 Field Custody Procedures

The field sampler (to be determined) is personally responsible for the care and custody of the samples
until they are transferred or dispatched properly. Field procedures have been designed such that as
few people as possible will handle the samples.

All sample containers will be identified by the use of adhesive sample labels (Figure B-1) which will
include sample numbers, project identification (i.e., ENSR project number), date/time of collection,
preservation, sampler’s initials, and type of analysis. The sample numbering system is presented in
Section B.3.2 of the QAPP. Sample labels will be completed for each sample using waterproof ink
unless prohibited by weather conditions. For example, a logbook notation would explain that a pencil
was used to fill out the sample label because the pen would not function in freezing weather.

Samples will be accompanied by a properly completed COC form. The sample numbers and locations
will be listed on the COC form. When transferring the possession of samples, the individuals
relinquishing and receiving will sign, date, and note the time on the record. This record documents the
transfer of custody of samples from the sampler to another person, to the permanent laboratory, or
to/from a secure storage location. ENSR SOP No. 1007Pines — Chain-of-Custody Procedures
(Attachment B) includes additional information. An example COC form is presented as Figure B-2.

All sample shipments will be accompanied by the COC record identifying the contents. The original
record and a copy will accompany the shipment, and a copy will be retained by the sampler and placed
in the project files.

Samples will be properly packaged on ice at 4 + 2°C, where applicable, (NO ice/cooling for boron
isotope ratio and tritium samples) for shipment and dispatched to the appropriate laboratory for
analysis, with a separate signed custody record enclosed in and secured to the inside top of each
sample box or cooler. Shipping containers will be locked and secured with strapping tape and custody
seals for shipment to the laboratory. The custody seals will be attached to the front right and back left
of the cooler and covered with clear plastic tape after being signed by field personnel. The cooler will
be strapped shut with strapping tape in at least two locations. ENSR SOP No. 7510Pines — Packaging
and Shipment of Environmental Samples (Attachment B) includes a detailed description of these
procedures.
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If the samples are sent by common carrier, the waybill will be retained as part of the permanent
documentation. Commercial carriers are not required to sign off on the custody forms since the
custody forms will be sealed inside the sample cooler and the custody seals will remain intact.

Whenever possible, samples will be transported to the laboratory the same day the samples are
collected in the field by overnight carrier or laboratory courier.

B3.3.2 Laboratory Custody Procedures

Samples will be received and logged in by a designated sample custodian or his/her designee. Upon
sample receipt, the sample custodian will:

Examine the shipping containers to verify and document that the custody tape is intact;
Examine all sample containers for damage;

Determine if the temperature required for the requested testing program, where applicable, has
been maintained during shipment and document the temperature on the COC form;

Compare samples received against those listed on the COC;
Verify that sample holding times have not been exceeded,;
Examine all shipping records for accuracy and completeness;

Determine sample pH (if applicable) and record acceptability of pH on the sample receipt
records;

Sign and date the COC immediately (if shipment is accepted) and attach the waybill (if
possible);

Note any problems associated with the coolers and/or samples on the cooler receipt form and
notify the Laboratory Project Manager, who will be responsible for contacting the client;

Attach laboratory sample container labels with unique laboratory identification and test; and

Place the samples in the proper laboratory storage.

Following receipt, samples will be logged in according to the following procedure:

The samples will be entered into the laboratory information management system (LIMS),
where applicable. At a minimum, the following information will be entered: project name or
identification, unique sample numbers (both client and internal laboratory), type of sample,
required tests, date and time of laboratory receipt of samples, and field ID provided by field
personnel.

The appropriate laboratory personnel will be notified of sample arrival.
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o The completed COC, waybills, and any additional documentation will be placed in the project
file.

Specific details of laboratory custody procedures for sample receiving, sample identification, sample
control, record retention, and data purging to the final evidence file are described in the laboratory
SOPs (Attachment D).

B4 Analytical Methods

Groundwater, surface water, sediment, suspected CCB materials, and private well water samples will
be analyzed by CAS for the majority of analyses:

Columbia Analytical Services Inc.
1 Mustard Street, Suite 250
Rochester, NY 14609-0859 Phone: (585) 288-5380

Groundwater, sediment, and private well water samples will be analyzed by GEL for radiochemistry,
boron and total uranium by ICP-MS, and physical testing parameters:

General Engineering Laboratories, LLC
2040 Savage Road
Charleston, SC 29417 Phone: (843) 556-8171

Groundwater and private well water samples will be analyzed by GTC for boron isotope ratios:

Geochemical Technologies Corp.
4855 Ward Rd., Suite 200
Wheat Ridge, CO 80033 Phone: (303) 423-8187

Groundwater and private well water samples will be analyzed by UMTL for low-level tritium:

University of Miami Tritium Laboratory
4600 Rickenbacker Cswy
Miami, FL 33149 Phone: (305) 421-4100

Groundwater and private well water samples will be analyzed by Test America Valparaiso for
bacteriological parameters:

Test America Valparaiso
2400 Cumberland Drive
Valparaiso, IN 40383 Phone: (219) 464-2389
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B4.1 Field Analytical Procedures
There are no field analyses associated with this project.
B4.2 Laboratory Analytical Procedures

The laboratories named above will implement the project-required SOPs. These laboratory SOPs for
sample preparation and analysis are based primarily on SW-846 Third Edition, November 1986
(including all final updates through Final Update I, June 1997), Standard Methods for the Examination
of Water and Wastewater, American Society for Testing and Materials (ASTM), DOE HASL300
Methods (DOE, 1982), and USEPA Methods for Chemical Analyses of Water and Wastes, except for
boron isotope ratios and low-level tritium analyses. These SOPs provide sufficient detail and are
specific to the analyses to be performed for this investigation. Attachment D of the QAPP contains the
laboratory SOPs. Laboratory Instrument Detection Limits (IDLs) and Method Detection Limits (MDLs)
are listed in Tables A-3 (sediment), A-4 (suspected CCB materials) and A-5 (aqueous). The CAS
laboratory SOP for performing MDL studies is included in Attachment D-1; no SOPs for MDL studies
are included for GEL, GTC, Test America Valparaiso, and UMTL as MDL studies are not applicable to
the parameters being analyzed by these laboratories. A list of the laboratory SOPs included in
Attachment D is provided in the Table B-2.

Table B-2 summarizes the analyte groups of interest, appropriate laboratory SOP number, and
reference method for the organic (e.g., total organic carbon (TOC)/dissolved organic carbon (DOC)),
inorganic analytes, and miscellaneous analytes (radionuclides, bacteriological parameters, boron
isotope ratios, and low-level tritium) evaluated in the investigation.

B4.3 List of Project Target Constituents and Detection Limits

A complete listing of project target constituents and reporting limits for each analyte group listed in
Table B-2 can be found in Tables A-3 (sediment), A-4 (suspected CCB materials), and A-5 (aqueous)
of this QAPP.

B4.4 List of Associated Quality Control Samples

The analytical laboratory SOPs listed in Table B-2 includes a QC section which addresses the
minimum QC requirements for the analysis of specific analyte groups. Section BS of this QAPP
contains a complete list of the associated QC samples for every analyte group.

B5 Quality Control

QC is the overall system of technical activities that measure the attributes and performance of a
process, item or service against defined standards to verify that they meet the stated requirements.
Acceptable limits of performance are defined for each QC check and sample used in the project.

AOC Il — Docket No. V-W-'04-C-784 - RI/FS WP - V3 QAPP



S
»
E (. &

Section: B
QUALITY ASSURANCE PROJECT PLAN Date: March 2008
REMEDIAL INVESTIGATION/FEASIBILITY STUDY Revision: 4
PINES AREA OF INVESTIGATION Page 10 of 15

B5.1 Field

QC samples will include equipment blanks, field duplicates, and MS/MSDs. These samples will be
collected as described below:

B5.1.1 Equipment Blanks

Equipment blanks will be prepared by routing laboratory grade and organic free water (provided by the
laboratory) through non-disposable or non-dedicated sampling equipment after equipment
decontamination and before field sample collection. Equipment blanks will be collected for all aqueous
and solid samples collected with non-disposable or non-dedicated equipment and will be collected at a
frequency of one per 10 samples collected using a particular type of equipment. Equipment blanks will
be analyzed for the same parameters as their associated samples, except that they will be limited to
metals (not boron isotope ratios), sulfur, and radiochemistry (not tritium) analyses only.

B5.1.2 Field Duplicates

Field duplicates will be collected at a frequency of one field duplicate for every 10 or less investigative
samples of each medium. Field duplicates will be collected by alternately filling two sets of identical
sample containers from the interim container used to collect the sample. All field duplicates will be
analyzed for the same parameters as their associated samples, except that they will be limited to
metals, sulfur, boron isotope ratios, low-level tritium, bacteriological parameters, and radiochemistry
analyses only. Whenever possible, collection of field duplicate samples will occur at locations where
detectable concentrations of target analytes are expected.

B5.1.3 MS/MSDs

MS/MSD or MS/duplicate samples will be collected (when applicable to the method) at a frequency of
one for every 20 or less investigative samples. For those samples designated as MS/MSDs or
MS/duplicates, sufficient additional volume (based on the individual laboratory’s requirements) will be
collected.

B5.2 Analytical Quality Control Checks

Each laboratory has a QC program in place to ensure the reliability and validity of the analysis
performed at the laboratories. All analytical procedures are documented in writing as SOPs and each
SOP includes a QC section which addresses the minimum QC requirements for the procedure. The
internal QC checks differ slightly for each individual procedure but in general the QC requirements may
include the following:
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o Method blanks

e Reagent/preparation blanks (inorganic parameters)

e Instrument blanks

e MS/MSDs

e Laboratory duplicates

e LCSs

e ICP serial dilutions

o |CP interference check samples
Table B-3 summarizes the QC for each method.
B6 Instrument/Equipment Testing, Inspection, and Maintenance

This section describes the procedures used to verify that all instruments and equipment are maintained
in sound operating condition and in working order when needed.

B6.1 Field Instrument Maintenance

The field equipment for this project includes an electronic water level indicators and water quality
meters (pH, specific conductivity, dissolved oxygen [DO], temperature, turbidity, oxidation-reduction
potential [ORP]). Specific preventative maintenance procedures to be followed for field equipment are
based on those recommended by the manufacturer. Field instruments will be checked and calibrated
daily before use and periodically throughout the day as specified in Section B8.1. The maintenance
schedule and trouble-shooting procedures for field instrument are indicated in Table B-4. Critical spare
parts will be kept on site to reduce potential downtime. Backup instruments and equipment will be
available on site or within 1-day shipment to avoid delays in the field schedule.

B7 Laboratory Instrument Preventative Maintenance
As part of their QA manual, a routine preventative maintenance program is conducted by the

laboratories to minimize the occurrence of instrument failure and other system malfunctions.
Designated laboratory employees regularly perform routine scheduled maintenance and repair of (or
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coordinate with the vendor for repair of) all instruments. All maintenance that is performed is
documented in the laboratories’ operating record. All laboratory instruments are maintained in
accordance with manufacturer's specifications. Table B-5 provides the frequency with which
components of key analytical instruments will be serviced. Table B-6 provides a summary of the
monitoring of laboratory equipment.

B8 Instrument/Equipment Calibration and Frequency

Calibration is required to ensure that field and laboratory analytical systems are operating correctly and
functioning at the proper sensitivity to meet established detection limits.

B8.1 Field Instruments

The field instrumentation will include electronic water level indicators and water quality meters.
Calibration of these instruments will be performed according to the manufacturer’s instructions and the
SOPs included as Attachment B. A summary of calibration procedures and frequencies is provided as
Table B-7. All calibration procedures will be documented in the field records. Calibration records will
include the date/time of calibration, name of the person performing the calibration, reference standard
used, and the results of the calibration.

B8.2 Analytical Instrumentation

Calibration procedures for laboratory instruments will consist of initial calibrations, initial calibration
verifications, and continuing calibration verification, as applicable to the method. The SOP for each
analysis performed in the laboratory describes the calibration procedures, their frequency, acceptance
criteria, and the conditions that will require recalibration. This information is summarized in Table B-8.
The SOPs are included as Attachment D.

The laboratory maintains documentation for each instrument which includes the following information:
instrument identification, serial number, date of calibration, analyst, calibration solutions, and the
samples associated with these calibrations, as applicable.

B9 Inspection/Acceptance of Supplies and Consumables

Inspection and acceptance procedures for field materials are discussed in Section B2.4.
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The laboratory system of inspection and acceptance of supplies and consumables is documented in
the laboratory QA Manuals. Pertinent sections of the laboratories’ QA Manuals are included as
Attachment C.

B10 Non-Direct Measurements

The suitability of use of non-direct data (historical reports, maps, literature searches, previously
collected analytical data) will be evaluated and limitations potentially placed on its use. The data
necessary to meet the objectives specified in Section A7 of the QAPP will be generated during the
RI/FS and will come from the following sources:

o Field records (sample locations, sample observations);

e Field measurements (water quality measurements, water levels, hydraulic conductivity
measurements; see Section B6.1 for further details);

e Analytical results for chemical testing of sediment, suspected CCB materials, surface water,
private well water, and groundwater; and

e Ecological assessment.

The data collected under this QAPP have been designed to be of sufficient quality to meet the program
objectives.

A summary of the data usability criteria and potential limitations on use in the RI/FS is presented
below:

Type Data Usability Description

A Quallified for use in the RI/FS Data collected per the approved RI/FS Work Plan, maintaining consistency with approved
SOPs, QAPPs, and DQOs. SOPs, QAPP, and DQOs are specifically developed to meet
RI/FS objectives including use in risk assessment. Specific data uses are presented in
work plans.

A Qualified for use in the RI/FS Data collected by others under a documented QA program. QA program, field and
laboratory methods are available and equivalent to the RI/FS. Appropriate documentation
is available. If all conditions are consistent with those presented in the RI/FS, then these
data are qualified for uses detailed in the RI/FS.

B Qualified for some uses in the | Non-chemical data, such as geology, hydrology, physical data, not collected under the
RI/FS approved work plans, but which was collected by equally qualified personnel using
methods that are no different than in the plans (e.g., USGS geology, geology from Yard
520, water levels, well construction information, etc.)
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C Quallified for limited uses in the | Data collected by other qualified personnel, using methodologies and approaches known
RI/FS to be different from approved RI/FS work plans. QA programs and/or field/laboratory

methods known to be different so resulting data is known to be not comparable. Not to be
combined with RI/FS data. Appropriate uses to be determined by professional judgment.

D Not suitable for use in RI/FS Data collected by unidentified and/or unqualified personnel with little to no documentation
(i.e., unidentified samplers, methodologies, locations), from locations that were not
properly recorded or are now destroyed.

B11  Data Management

Data management operations include data recording, validation, transformation, transmittal, reduction,
analysis, tracking, storage and retrieval.

All data will be entered into an EQuIS database system. EQuIS is a software product of Earthsoft, is
widely used in the industry, and has proven to be a reliable and robust data management tool. EDDs
provided by the laboratories will be in the EQUIS four-file format or in an EQuIS-compatible format that
will minimize manipulation of the data.

Upon receipt from the laboratory, hard copy and EDD will be assigned a unique identifier, which allows
the data to be tracked from receipt, through validation, to data loading and storage. The electronic
data will be imported into the EQuIS database system concurrent with the data validation process.
Data qualifiers generated during data validation will be entered manually. Definitions of all qualifiers
are maintained within the database structure and electronic versions of the data validation reports are
stored in the project files maintained on the network drive. Data collected in the field will also be
entered into the system and integrated with laboratory data.

As data are loaded into the system, a variety of quality checks are performed to ensure data integrity.
These checks include:

o Audits to ensure that laboratories reported all requested analyses;

e Checks that all analytes are consistently and correctly identified;

e Reviews to ensure that units of measurement are provided and are consistent;

e Queries to determine that any codes used in the database are documented properly;

e Reports to review sample definitions (depths, dates, locations);
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¢ Proofing manually entered data against the hard-copy original; and

e Reports to review groupings of sampling locations and coordinate systems.
Records of the checks are maintained on file.

At a minimum, the database will contain the following fields:

Sample identifier;
Sample location;
Sample media type;
Sampling date;

Analysis date;
Laboratory analysis identifier (test method);
Analyte name;
Concentration value;
Quantitation limits;
Measurement units; and
Data qualifiers.

Data will be loaded into a “temporary” database until data validation is complete, at which time the
database will be finalized. Any changes made to the database after finalization will be documented,
including a description of the change, date of change, person responsible, and reason for change.

Once all data quality checks are performed, the data will be exported to a variety of formats to meet
project needs. Cross-tab tables showing concentrations by sample location will be prepared.
Statistical analyses will be performed as required. Data can be accessed by a variety of mapping and
visualization tools.

The project database will be maintained on a secure network drive which is backed up regularly.
Access to the database will be limited to authorized users and will be controlled by password access.
Data will be retained in accordance with the requirements stated in Section A9.1 of this QAPP.
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SECTION C — PROJECT ASSESSMENT/OVERSIGHT

C1 Assessment and Response Actions

This section identifies the number, frequency, and type of planned assessment activities that will be
performed for the project.

Cl1 Assessments

Cl11 Field Sampling Technical System Audit

The USEPA is responsible for the external TSAs of field activities, including field sampling and
measurements, for compliance of requirements specified for this project.

The Project QA Officer and/or Field Operations Leader of ENSR will be responsible for periodic
internal TSAs to verify that field sampling procedures and field sampling measurements are properly
followed. The TSAs will include examination of

¢ Field sampling records;

o Field measurement results;

¢ Field instrument operating and calibration records;

e Sample collection, handling, and packaging procedures;

e QA procedures;

e Chain-of-custody; and

e Sample documentation, etc.

An example of the checklist used during the internal field TSAs is included as Figure C-1. Results of
internal field TSAs will be documented in the QA reports to management (Section C2).
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Cl1.2 Fixed Laboratory Technical System Audits

The USEPA is responsible for the external TSAs of laboratory activities for compliance of requirements

specified for this project.

System audits are performed as described in the laboratory QA manual for internal auditing or as

required by accreditation authorities.

Laboratory TSAs are conducted at project start up and then periodically as the project progresses, by
ENSR or another qualified party, as part of their analytical subcontractor monitoring program. The

laboratory TSA includes a review of the following areas:

¢ QA organization and procedures;

e Personnel training and qualifications;
e Sample log-in procedures;

o Sample storage facilities;

e Analyst technique;

e Adherence to laboratory SOPs and project QAPP;

o Compliance with QA/QC objectives;

e Instrument calibration and maintenance;
o Facility security;

o Bottleware preparation;

e Waste management;

e Data archival;

o Data recording, reduction, review, and reporting; and

e Cleanliness and housekeeping.

An example of the laboratory TSA checklist is included as Figure C-2.
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Preliminary results of the systems audit will be discussed with the Laboratory Director, Laboratory
Project Manager, and Laboratory QA Manager. A written report that summarizes audit findings and
recommends corrective actions will be prepared and submitted to the Laboratory Director for response,
and to the ENSR Project Manager. The results of the audit, including resolution of any deficiencies,
will be included in the QA reports to management, as described in Section C.2.

C1.1.3 Performance Evaluation Sample Assessment

Continuous performance auditing is accomplished through the regular use of LCS, matrix spike
samples, duplicate samples, QC samples, proficiency testing, and through continuing calibration
verification samples. Federal and State agencies may administer the proficiency testing.

Prior to the initiation of this project, the results of recent (within 6 months of the start of the program)
Performance Evaluation (PE) samples analyzed by the laboratories will be reviewed and evaluated to
ensure the acceptability of results for the parameters and matrices of interest. In the event that PE
results are not current, not acceptable, or are not available for the target parameters, PE samples will
be purchased from a commercial vendor and submitted to the laboratories for analysis prior to the start
of the analytical program. PE samples are not applicable to boron isotope ratio analysis and low-level
tritium analysis. The results of the PE samples analyzed by CAS, Test America Valparaiso, and GEL
will be reviewed by the ENSR Project QA Officer or designee. Any deficiencies will be communicated
to the ENSR Project Manager, the laboratory, and to the USEPA RPM. Corrective actions, which may
include internal laboratory actions, the analysis of additional PE samples, or selection of another
analytical subcontractor, will be documented in the QA reports to management (Section C2).

Cli14 Data Validation Technical System Audits

Data validation and verification will be performed as described in Section D.2. In summary, a subset of
data received will be subjected to a full data validation. The remainder of the data will receive a limited
data validation. Data will be qualified and the results of the validation will be summarized in a validation
memo. Each data validation technical systems audit will be reviewed by a validator other than the one
performing the validation. This review will verify that the analytical deliverable package was complete
and that any missing information requested from the laboratory was supplied, that validation
worksheets were filled out accurately and completely, that validation actions were consistent with the
validation guidelines established for this program and/or best professional judgment, and that the
validation reports and data qualifiers accurately reflect the validation actions as documented on the
worksheets.
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Cl.15 Data Package Technical System Audits

Audits of analytical data packages will be conducted for 100% of the packages received as part of the
data validation process (Section D.1). The review will include an evaluation of the package to ensure
that (1) all required deliverables are provided, (2) each package contains the information necessary to
reproduce the reported results, and (3) the QC acceptance criteria specified in the QAPP were met.
Any deficiencies will be communicated to the laboratory and documented in the data validation reports.

Cl.1.6 Management System Review (MSR)

On a quarterly basis, at a minimum, all projects within ENSR are reviewed. The review includes the
following elements:

e Progress towards completion of the scope of work;

e Schedule versus approved plan;

e Costs and invoicing versus approved plan, including adherence to purchasing policy;

o Project task structure and associated budgets;

e Senior review assignments and documentation;

o Compliance with hard copy and electronic file management requirements;

e Client relationship development; and

e Future needs.
Documentation of the review will be maintained with the project files.
Cl.2 Assessment Findings and Corrective Action Responses

Corrective action is the process of identifying, recommending, approving, and implementing measures
to counter unacceptable procedures or out-of-limit QC performance that can affect data quality.
Corrective action can occur during field activities, laboratory analyses, data validation, and data
assessment. All corrective action proposed and implemented should be documented in the QA reports
to management (Section C.2). Corrective action should only be implemented after approval by the
ENSR Project Manager, or their designee.
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Cl.21 Field Corrective Action

Corrective action in the field may be needed when the sample frequency is changed (i.e., more/fewer
samples, sample locations other than those specified in the QAPP, etc.), or when sampling procedures
and/or field analytical procedures require modification, etc. due to unexpected conditions. The field
team may identify the need for corrective action. The Field Operations Leader will approve the
corrective action and notify the Project Manager. The Project Manager will approve the corrective
measure. The Field Operations Leader will ensure that the field team implements the corrective action.
Refer to ENSR No. SOP 100Pines - Field Change Order Procedures (Attachment B) for further
discussion of field corrective actions.

Corrective action resulting from internal field audits will be implemented immediately if data may be
adversely affected due to unapproved or improper use of approved methods. The QA auditor will
identify deficiencies and recommend corrective action to the Field Operations Leader. The Field
Operations Leader and field team will perform implementation of corrective actions. Corrective action
will be documented in QA reports to the project management team (Section C2).

Corrective actions will be implemented and documented in the field record book. Documentation will
include:

A description of the circumstances that initiated the corrective action;
e The action taken in response;

e The final resolution;

e Any necessary approvals; and

e Effectiveness of corrective action.

No staff member will initiate corrective action without prior communication of findings through the
proper channels.

If at any time a corrective action issue is identified which directly impacts the project DQOs, the
USEPA RPM will be notified.
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Cl1.2.2 Laboratory Corrective Action

Corrective action in the laboratory is specified in laboratory SOPs, as applicable, and may occur prior
to, during, and after initial analyses. A number of conditions such as broken sample containers,
multiple phases, low/high pH readings, and potentially high concentration samples may be identified
during sample log-in or analysis. Following consultation with laboratory analysts and supervisory
personnel, it may be necessary for the Laboratory QA Manager to approve the implementation of
corrective action. If the nonconformance causes project objectives not to be achieved, the ENSR
Project QA Officer will be notified, who will in turn notify the ENSR Project Manager, who will
communicate with the Respondent Project Managers and other members of the project team, as
necessary. The USEPA RPM will also be notified in those cases where the nonconformance affects
the achievement of the project DQOs.

These corrective actions are performed prior to release of the data from the laboratory. The corrective
action will be documented in both the laboratory’s corrective action files, and in the narrative data
report generated by the laboratory. If the corrective action does not rectify the situation, the laboratory
will contact the ENSR Project QA Officer, who will determine the action to be taken and inform the
appropriate personnel.

Cl1.2.3 Corrective Action During Data Validation and Data Assessment

The need for corrective action may be identified during either data validation or data assessment.
Potential types of corrective action may include resampling by the field team or reinjection/reanalysis of
samples by the laboratory. These actions are dependent upon the ability to mobilize the field team and
whether the data to be collected are necessary to meet the required QA objectives. If the data validator
or data assessor identifies a corrective action situation that impacts the achievement of the project
objectives, the ENSR Project Manager will be responsible for informing the appropriate personnel,
including the USEPA RPM.

Cc2 Reports to Management

QA reports will be prepared by the ENSR Project QA Officer and submitted on an as-needed basis to
the ENSR Project Manager. QA reports will document any problems identified during the sampling and
analysis programs and the corrective measures taken in response. The QA reports will include:

o Allresults of field and laboratory audits;

e Problems noted and actions taken during data validation and assessment; and
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¢ Significant QA/QC problems, recommended corrective actions, and the outcome of corrective
actions.

A summary of QA issues, audit findings, and significant nonconformances will be included in the status
reports to the USEPA. A complete listing and description of all documents and reports that will be
maintained in the project files is included in Section A9 of this QAPP.
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SECTION D — DATA VALIDATION AND USABILITY

This element details the QA activities that will be performed to ensure that the collected data are
scientifically defensible, properly documented, of known quality, and meet project objectives. Two
steps are completed to ensure that project data quality needs are met:

e Data Verification/Validation

e Data Usability Assessment

D1 Data Review, Verification, and Validation

All data generated through field activities or through the analytical program, will be reduced and
validated prior to reporting. No data will be disseminated until it has been subjected to the procedures
summarized below.

D1.1 Field Data Review

The field data verification includes verification of sampling design, sample collection procedures and
sample handling. Field data will be reviewed daily by the Field Operations Leader to ensure that the
records are complete, accurate, and legible and to verify that the sampling procedures are in
accordance with the protocols specified in the FSP and QAPP (refer to Section D2.1 for the specific
elements reviewed).

D1.2 Internal Laboratory Review

Prior to the release of any data from the laboratory, the data will be reviewed and approved by
laboratory personnel. The review will consist of a tiered approach (Section D2.2) that will include
reviews by the person performing the work, by a qualified peer, and by supervisory and/or QA
personnel.

D1.3 Validation of Analytical Data
Analytical data validation includes the verification and validation of analytical procedures, QC,

calibration, and data reduction. Validation of the laboratory deliverables will be performed by ENSR.
One hundred percent of the analytical data will receive validation, either as full or limited validation.
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Ten percent of the routine chemical and radiochemical data will be subjected to full validation and the
remainder will receive limited validation. The boron isotope ratio data, bacteriological data, and the
low-level tritium data will undergo a limited validation. The grain size distribution and bulk density data
will not be validated. The ten percent of data selected for full validation will be representative of all
matrices and analyses. It is expected that full validation will occur early in the validation process to
identify any potential systematic problem and then will be performed periodically as needed.

For full validation, the data will be reviewed for the following, where applicable to the method (as
identified in Table A-6):

e Completeness of deliverable;

e Technical holding times and sample preservation;
e Laboratory and field blank contamination;

o Field and laboratory duplicates;

e MS/MSD recoveries and RPDs;

o Post-digestion spike recoveries;

e LCS recoveries;

¢ [nitial and continuing calibrations;

e ICP serial dilution results;

¢ |ICP interference check sample results; and

e Calculation and transcription verifications (i.e., verifying summary data against raw data).

Limited validation will be performed using information presented on summary forms and will include the
following, as applicable to the analyses:

e Completeness of deliverable;

e Technical holding times and sample preservation;
e Laboratory and field blank contamination;

¢ Field and laboratory duplicates;

e MS/MSD recoveries and RPDs; and

LCS recoveries.
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The discovery of significant anomalies or discrepancies during validation using the summary forms
may result in an in-depth review of the raw data and the incorporation of additional review elements
into the validation of all data.

D2 Validation and Verification Methods
D2.1 Field Data Verification
Field records will be reviewed by the Field Operations Leader to ensure that:
e Logbooks and standardized forms have been filled out completely and that the information

recorded accurately reflects the activities that were performed.

o Records are legible and in accordance with good recordkeeping practices, i.e., entries are
signed and dated, data are not obliterated, changes are initialed, dated, and explained.

e Sample collection, handling, preservation, storage, and shipping procedures were conducted in
accordance with the protocols described in the FSP and QAPP, and that any deviations were
documented and approved by the appropriate personnel.

D2.2 Laboratory Data Verification

Prior to being released as final, laboratory data will proceed through a tiered review process. Data
verification starts with the analyst who performs a 100 percent review of the data to ensure the work
was done correctly the first time. The data reduction and initial verification process must ensure that:

o Sample preparation and analysis information is correct and complete;

e Analytical results are correct and complete;

¢ Reporting limits are correct;

e The appropriate SOPs have been followed and are identified in the project records;

e Proper documentation procedures have been followed; and

e All nonconformances have been documented.

Following the completion of the initial verification by the analyst performing the data reduction, a
systematic check of the data will be performed by an experienced peer or supervisor. This check will

AOC Il — Docket No. V-W-'04-C-784 - RI/FS WP - V3 QAPP



S
»
E (. &

Section: D
QUALITY ASSURANCE PROJECT PLAN Date: March 2008
REMEDIAL INVESTIGATION/FEASIBILITY STUDY Revision: 4
PINES AREA OF INVESTIGATION Page 4 of 10

be performed to ensure that initial review has been completed correctly and thoroughly and will include
a review of:

¢ Adherence to the requested analytical method SOP;

e Correctness of numerical input when computer programs are used (checked randomly);
e Correct identification and quantitation of constituents with appropriate qualifiers;

o Numerical correctness of calculations and formulas (checked randomly);

o Acceptability of QC data;

e Documentation that instruments were operating according to method specifications
(calibrations, performance checks, etc.);

e Documentation of dilution factors, standard concentrations, etc.; and

e Sample holding time assessment.

A third-level review will be performed by the Laboratory Project Manager before results are submitted
to clients. This review serves to verify the completeness of the data report and to ensure that project
requirements are met for the analyses performed. A narrative to accompany the final report will be
prepared by the Laboratory Project Manager.

D2.3 Validation of Analytical Deliverables

Validation will be performed by ENSR as described in Section D.1.3 of the QAPP using the “Contract
Laboratory Program National Functional Guidelines for Inorganic Data Review” (USEPA, 2004),
“Evaluation of Radiochemical Data Usability (DOE, 1997), and “Multi-Agency Radiological Laboratory
Analytical Protocols Manual” (MARLAP, 2004) in conjunction with ENSR data validation protocols.
Examples of the ENSR data validation protocols are provided in Attachment E. These guidelines will
be modified to reflect any differences in analytical methodology and to incorporate the project-specific
acceptance criteria defined in Section A.7 of this QAPP or the method criteria, whichever is more
stringent.

Upon completion of the validation, a report will be prepared. This report will summarize the samples
reviewed, elements reviewed, any nonconformances with the established criteria, and validation
actions (including application of data qualifiers). Data qualifiers will be consistent with the USEPA,
DOE, and/or MARLAP guidelines as shown below:
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e J - The result is an estimated quantity; the associated numerical value is the approximate
concentration of the analyte in the sample.

o J+ - the result is an estimated quantity, but the result may be biased high (this qualifier will be
used only for metals data).

e J-—The result is an estimated quantity, but the result may be biased low (this qualifier will be
used only for metals data).

e UJ - The analyte was not detected above the sample reporting limit; and the reporting limit is
approximate.

e U - The analyte was analyzed for, but was not detected above the sample reporting limit.

e R — The data are unusable. The sample result is rejected due to serious deficiencies. The
presence or absence of the analyte cannot be verified.

e B - The result may be a false positive (totally attributed to blank contamination) (this qualifier
will be used for radiochemical data only).

e JB — The result may be biased high (partially attributed to blank contamination) (this qualifier
will be used for radiochemical data only).

D2.4 Verification during Data Management

Data provided electronically used to facilitate data handling will be verified against the hard copy data
report during data validation.

D3 Usability/Reconciliation with Data Quality Objectives

This element describes how the verified/validated project data will reconcile with the project DQOs,
how data quality issues will be addressed and how limitations on the use of the data will be reported
and handled. The purpose of this section is to indicate the methods by which it will be ensured that the
data collected for this investigation falls in line with the DQOs as described in Sections A.7 of this
QAPP. To meet these DQOs, a combination of statistical procedures and qualitative evaluations will be
used to check the quality of the data. These procedures will be used by the laboratory, in generating
the data, and by the Data Validator, in the evaluation of the data for ultimate use in accordance with
the RI/FS Work Plan.

The data generated must meet the data user’'s needs as defined in the project DQOs in Sections A.7
of this QAPP. The primary objectives for assessing the usability of the data are to ensure (1) data are
representative of conditions in the Area of Investigation; (2) data meet the project reporting limit
requirements; and (3) data are of the quality needed in order to meet the overall objective of the RI/FS.
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Results for QC samples, including field and laboratory blanks, spikes, and duplicates will be evaluated
using the equations described below to determine the validity and usability of the data. In addition, the
data will be reviewed for indications of interferences to results caused by sample matrices,
contamination during sampling, contamination in the laboratory, and sample preservation and storage
anomalies (i.e., sample holding time or analytical instrument problems).

Data will be qualified for precision and accuracy by the Data Validator. The Data Validator will apply
the standard data validation qualifiers to data to indicate the level of uncertainty in the associated
result. In general, data that are left unqualified, data qualified “U” (non-detected), data qualified “J (+/-)”
(detected as an estimated result), “B” (false positive), “JB” (partial false positive). and data qualified
“UJ” (non-detected at an estimated detection reporting limit) are considered valid and usable for project
objectives. Data that are qualified “R” (rejected), due to severe exceedances of QC requirements, will
be considered invalid and unusable for making project decisions.

D3.1 Comparison to Measurement Criteria
D3.1.1 Precision Assessment

The RPD, as a measure of variability between the matrix spike and matrix spike duplicate or sample
and matrix duplicate (laboratory duplicates), and field duplicates, will be calculated to compare to
precision and representativeness DQOs. The RPD of duplicate measurements is calculated according
to the following formula:

RPD = |Result in Sample 1 - Result in Sample 2| x 100
Average (Result in Sample 1 and Result in Sample 2)

where:
Sample 1 = Initial sample or spiked sample result

Sample 2 = Duplicate sample or duplicate spiked sample result

In the event of precision results that do not meet the measurement performance criteria established for
this project the results will be inspected to determine if the reduced precision can be attributed to
sampling techniques (field duplicates) or sample contamination (field and laboratory blanks). If
precision has been determined to be affected by sampling or contamination the data users must
decide how to use data near the project action limits that may be affected. Data of reduced precision
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might be usable with appropriate acknowledgement of the uncertainty associated with results that are
near action levels.

D3.1.2 Accuracy Assessment

Accuracy, as a measure of bias, will be evaluated based on the percent recoveries (%Rs) of the matrix
spike sample, matrix spike duplicate sample, LCS, and initial and continuing calibration check
samples. These QC results will be compared to the project measurement performance criteria for
accuracy.

The increase in concentration of the analyte observed in the spiked sample, due to the addition of a
known quantity of the analyte, compared to the reported value of the same analyte in the unspiked
sample determines the %R.

Percent recoveries for spiked samples and QC are determined using the following equation:

% R = (Result in Spiked Sample - Result in Original Unspiked Sample) x 100
Known Amount of Spike Added

Percent recoveries for LCS are determined using the following equation:

% R = Result for constituent in LCS x 100
Verified amount of constituent in LCS from vendor information

Additionally, field and laboratory blanks will be used to evaluate whether field or laboratory procedures
represent a possible source of contamination in the samples. Unmonitored contamination can allow
false positive results to be reported and treated as true sample components when, in fact, they are not.
This type of error will adversely affect the accuracy of the reported results. Several types of blanks,
including field blanks, method blanks, and instrument blanks, will be used in this project as described in
Section B.5.B.

Specific DQOs for blanks have been defined for this program in Sections B.5.B. In general, the
procedure for assessing blank samples for potential contamination is as follows.

e Tabulate blank constituent results.

o |dentify blank samples for which constituents are reported above the method detection limits.
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¢ If no constituents are detected above the instrument or method detection limits in any blanks,
the associated data are reported unqualified and no blank actions are taken.

o If constituents are detected above instrument or method detection limits in the blanks, the
associated sample constituent results may be qualified during data validation. This qualification
may result in the negation of results at raised reporting limits due to blank actions.

Thus potential false results will be reported with elevated reported limits. These elevated limits will be
recognized in the data available for the end user. Bias that does not meet the limits of the
measurement criteria objectives will be indicated by the results of LCS, MS, and calibration analyses.
Bias indicated by these measurement criteria objectives will need to be evaluated to determine the
effect on the use of the data. High bias on nondetect results, results that are well below action levels,
or well over action levels may have little effect on the use of the data. Low bias for results that are well
below the action levels or well over the action levels may have little effect on the use of the data. For
results near the action levels with a high or low bias or indeterminate bias, the data will need to be
reviewed carefully to establish if the data is usable for the intended purposes. Sample reanalysis,
analysis of archived material, and/or recollection of the sample may be appropriate depending on
criticalness of the missing data, logistical constraints, cost, and schedule.

D3.1.3 Completeness Assessment

Completeness is the ratio of the number of valid sample results to the total number of results planned
for collection. The goal of this program is to generate valid, usable data. However, in environmental
sampling and analysis, some data may be lost due to sampling location logistics, field or laboratory
errors, or matrix effects that may cause the rejection of results for some constituents. The overall
completeness goal of collection of valid data is 90% for the field and 95% for analytical data. The Data
Validator will assess the completeness of the overall data generation against the project goals of a
minimum of 90% as valid and usable results. Valid and usable results are defined as those that are not
rejected during validation (e.g., due to severe holding time or spike recovery noncompliance) or during
the overall assessment (e.g., improper sampling technique). Following completion of the sampling,
analysis, and data validation, the percent completeness will be calculated and compared to the project
objectives stated in Section A7.2 using the following equation.

% Completeness = Number of valid/usable results obtained x 100
Number of valid/usable results planned

If this goal is not met, data gaps may exist that will require evaluation to determine the effect on the
intended use of the data. Sample reanalysis, analysis of archived material, and/or recollection of the
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sample may be appropriate depending on criticalness of the missing data logistical constraints, cost,
and schedule.

D3.1.4 Sensitivity

Sensitivity is evaluated by verifying that laboratory reporting limits meet the target reporting limits
stated in Tables A-3 and A-4. The failure to calibrate with a standard at the laboratory reporting limit or
the presence of excessive dilutions may result in elevated detection limits. The effect of these elevated
limits will need to be reviewed in light of the historical data and project action levels to determine if
adequate information is available to satisfy the DQOs.

D3.1.5 Representativeness

Representativeness expresses the degree to which data accurately and precisely represents a
characteristic of a population, parameter variations at a sampling point, a process condition, or an
environmental condition within a defined spatial and/or temporal boundary.

Measures to Ensure Representativeness of Field Data

Representativeness is dependent upon the proper design of the sampling program and will be satisfied
by ensuring that the FSP and QAPP are followed and that proper sampling techniques are used. In
designing the sampling program, media of interest have been specified.

Measures to Ensure Representativeness of Laboratory Data

Representativeness in the laboratory is ensured by using the proper analytical procedures, appropriate
methods, meeting sample holding times, and analyzing and assessing field duplicate samples. The
sampling network was designed to provide data representative of the Area of Investigation. During
development of this network, consideration was given to past facility processes, existing analytical
data, physical setting and processes, and media of interest. The rationale of the sampling network is
discussed in detail in Section 2.0 of the FSP.
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D3.2 Overall Assessment of Environmental Data

Data assessment will involve data evaluation and usability to determine if the data collected are of the
appropriate quality, quantity, and representativeness to the project decision. This evaluation will be
performed by the Project Manager in concert with other users of the data. The QC results associated
with each analytical parameter for each matrix type will be compared to the objectives presented in this
QAPP. Data generated in association with QC results meeting these objectives and/or the data
validation criteria will be considered usable. Data that does not meet the objectives and/or the data
validation criteria might still be usable. This assessment may require various statistical procedures to
establish outliers, correlations between data sets, adequate sampling location coverage, etc., in order
to assess the effect of qualification or rejection of data. The effect of the qualification of data or loss of
data deemed unacceptable for use, for whatever reason, will be discussed and decisions made on
corrective action for potential data gaps.
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Figure A-1 Project Organization Chart
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Figure B-1 Example of Sample Label

g - e qﬂ
I-CHEM
CLIENT/SOURCE O GRAB
] COMPOSITE
OTHER:
SITE NAME DATE
SAMPLE # TIME
ANALYSIS PRESERVATIVE
COLL. BY
A y.
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Figure B-2 Example Chain-of-Custody Record

ENSR | AECOM CHAIN OF CUSTODY RECORD
Page ___of
Client/Project Name: Project Location: | Anslysis Requesied
Project Number: Field Logbook No.: | |
Sampler (Print Name)/{Affiliation): Chain of Custody Tape Nos.: | :
blarix Codes.
f | | Drnsang Watar
| Watlewater
Signature: Send Results/Report to; TAT: i | o
c|G [
Samgle
Fiald Sample No.fidentification Date Time a i ‘Container Matrix Prezery. F:':::d H)b Remarks
Pl | (SizeMary |
Relinquished by: (Prie Hame yAmkaion) Date: Received by: (Prot tame flAssaton) | Date: | Analytical Laboratory (Destination):
| |
Signature: | Tme: Signature: f Time: |
Refinquished by: Frirt Mame yiasimon) Date: Received by: (Prnt Hame yiaskabon| | Date: |
Signature: 1f Teve Signature: |t
inquished by: (Pt hame ¥ Date: Received by: (Frint Hame Jatflison) | Date: |
* * Sample Shipped Via: Temp blank
| Signature: Tirie: Signature: ime: | UPS  FedEx  Courler  Other | Yes Ho
P oy 0N S ECEM Serial No
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Figure C-1 Example of Internal Field TSA Checklist

Project:
Site Location:

Auditor:

1.

Was project-specific training held?

2.

Are copies of project plan (FSP, QAPP) on site and available to personnel?

Are samples being collected in accordance with the project plan?

Do the numbers and locations of samples conform to the project plan?

Are sample locations staked or otherwise marked?

Are samples labeled in accordance with the project plan?

Is equipment decontamination in accordance with the project plan?

Is field instrumentation being operated and calibrated in accordance with the project plan?

Are samples being preserved and containerized in accordance with the project plan?

10.

Are QC samples in accordance with the types, collection procedures, and frequencies specified
in the project plan?

11.

Are chain-of-custody procedures and documents in conformance with the project plan?

12.

Are field records complete, accurate, up-to-date, and in conformance to good recordkeeping
procedures?

13.

Are modifications to the project plan being communicated, approved, and documented
appropriately?

Additional Comments:

Auditor: Date:
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Figure C-2 Example of Laboratory Audit Checklist

Project:
Facility Location:

Auditor:

Is there a written QA Program Plan/Manual?

Is there a designated QA Officer?

Are facilities and equipment adequate to perform the analyses of interest?

Review procedures and engineering controls for minimizing cross contamination.

Review most recent interlaboratory PE sample results and recent Agency audits.

Review SOP system. Review techniques for conformance to approved SOPs.

Are personnel qualified and trained? Is there a formal training program and are records of training and proficiency
maintained?

Is there a designated sample custodian? Is there a sample inspection checklist? Are sample log-in procedures defined
in an SOP?

Is the laboratory area secure?

Review internal chain-of-custody procedures.

Are instruments operated and calibrated in accordance with SOPs? Are records of calibration maintained?

Is equipment maintained according to written protocols? Are routine and non-routine maintenance procedures
documented?

Are samples being analyzed in conformance to the cited methods?

Are QC samples and checks being performed at the frequencies stated in the cited methods?

Are records complete, accurate, up-to-date, and in conformance to good recordkeeping procedures?

How are project-specific requirements communicated to the bench level?

Review data reduction, review, and reporting processes.

Review data archival process (paper and electronic).

Review audit and corrective action program.

Additional Comments:

Auditor: Date:
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Table A-1 Sample Summary
NO. OF
LOCATIONS FIELD EQUIPMENT MS/
MATRIX (SAMPLES) PARAMETERS ANALYTICAL PARAMETERS BLANKS® FIELD DUPS. MSDs
Groundwater | 28 wells pH, specific Metals,™ strontium, ammonia, 3 3 2 pairs
(1 sample per conductivity, bicarbonate, chloride, fluoride, nitrate,
monitoring DO, ortho-phosphate, silica, sulfate, sulfide,
well) temperature, surfactants (MBAS), DOC, boron isotope
turbidity, ORP ratios, bacteriological parameters®
11 wells pH, specific Lithium, U-234, U-235, U-238, Ra-226, 1 2 1 pair
(1 sample per conductivity, Ra-228, total uranium, low-level tritium
select DO, (5 out of 11 wells)
monitoring temperature,
wells) turbidity, ORP
5 locations pH, specific Boron, molybdenum - 2 1 pair
(4 samples conductivity,
per DO,
HydroPunch® | temperature,
location) turbidity, ORP
Private Well 11 wells pH, specific Metals”, strontium, ammonia, - 2 1 pair
Water (1 sample per conductivity, bicarbonate, chloride, fluoride, nitrate,
well) DO, ortho-phosphate, sulfate, sulfide,
temperature, surfactants (MBAS), DOC, silica, low-
turbidity, ORP level tritium, boron isotope ratios,
bacteriological parameters6
Sediment (0- 20 locations None Metals', sulfur, TOC, grain size, bulk 2 2 1 pair
6 inches) (1 sample per density
location)
Sediment (6- 6 locations None Metals', sulfur, TOC, grain size, bulk 1 1 1 pair
12 inches) (1 sample per density
location)®
Suspected 3 locations None Metals™, sulfur 1 1 1 pair
CCBs (1 sample per
location)
Surface 24 |ocations pH, specific Metals™?, strontium, ammonia, - 3 2 pairs
Water (1 sample per conductivity, bicarbonate, chloride, fluoride, nitrate
location) DO, ortho-phosphate, silica, sulfate, sulfide,
temperature, DOC, hardness, TSS
turbidity, ORP
TAluminum, arsenic, barium, boron, cadmium, calcium, chromium, copper, iron, lead, magnesium, manganese, molybdenum, nickel, potassium,
selenium, silicon, sodium, thallium, vanadium, and zinc.
2 Arsenic, cadmium, chromium, copper, lead, nickel, selenium, and zinc will be collected as filtered and unfiltered samples.
3 Equipment rinsate blanks will be collected when non-disposable or non-dedicated equipment is used. Refer to Section B.5.1.1 for the relevant
analytes.
“Aluminum, arsenic, antimony, barium, beryllium, boron, cadmium, calcium, chromium, cobalt, copper, iron, lead, magnesium, manganese, mercury,
molybdenum, nickel, potassium, selenium, silicon, silver, sodium, thallium, vanadium, and zinc.
°All samples will be retained by the laboratory for later analyses, if required (see Volume 6, Ecological Risk Assessment Work Plan).
®Total coliform and Escherichia Coli.
Note: Sample numbers are estimates; actual numbers will be based on final sample numbers and field conditions.
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Table A-2 Laboratory Parameters by Sample Medium
Media
Private Well Suspected
Parameter Sediment Groundwater Surface Water Water CCB
Ammonia X X X
Bicarbonate X X X
Bulk Density X
Chloride X X X
DOC X X X
Fluoride X X X
Grain Size X
U-234, U-235, U-238 X
Ra-226 and Ra-228 X
Hardness X
Lithium X
Metals' X X X X X3
Nitrate X X X
Percent Moisture X X
Ortho-Phosphate X X X
Silica X X X
Strontium X X X
Sulfate X X X
Sulfide X X X
Sulfur X X
Surfactants (MBAS) X X
TOC X
TSS X
Tritium X X
Boron isotope ratios X X
Total Uranium (by ICP-MS) X
Boron (by ICP-MS) X X X
Total Coliform/ X X
Escherichia Coli
1AIuminum, arsenic, barium, boron, cadmium, calcium, chromium, copper, iron, lead, magnesium, manganese,
molybdenum, nickel, potassium, silicon, selenium, sodium, thallium, vanadium, and zinc.
2 Select groundwater samples (those from HydroPunch® locations) will be analyzed only for boron and molybdenum.
3 Antimony, beryllium, cobalt, mercury, and silver will also be analyzed.
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Table A-3 Target Analytes, Reporting Limits, and Data Quality Levels for Sediment
Ecological Human Health
Parameter CAS No. IDL/MDL RL DQL DQL Selected DQL
Metals (mg/kg)
Aluminum 7429-90-5 5.1 10 25,500 76,000 25,500
Arsenic 7440-38-2 0.25 1 9.79 0.39 0.39
Barium 7440-39-3 0.56 2 NS 5,400 5,400
Boron 7440-42-8 1.68 20 NS 16,000 16,000
Cadmium 7440-43-9 0.07 0.5 0.99 37 0.99
Calcium 7440-70-2 3.76 50 NS NS NS
Chromium (total) 7440-47-3 0.06 1 43.4 210 43.4
Copper 7440-50-8 0.19 2 31.6 3,100 31.6
Iron 7439-89-6 0.05 10 20,000 NS 20,000
Lead 7439-92-1 0.16 0.5 35.8 400 35.8
Magnesium 7439-95-4 3.81 50 NS NS NS
Manganese 7439-96-5 0.06 1 460 1,800 460
Molybdenum 7439-97-7 0.17 1 NS 390 390
Nickel 7440-02-0 0.19 4 16 1,600 16
Potassium 7440-09-7 7.52 200 NS NS NS
Selenium 7782-49-2 0.43 0.5 0.29 390 0.29
Silicon 7631-86-9 6.49 100 NS NS NS
Sodium 7440-23-5 5.31 50 NS NS NS
Strontium 7440-24-6 10 10 NS NS NS
Thallium 7440-28-0 0.13 1 NS 52 5.2
Uranium (total) by ICP-MS' 7440-61-1 0.05 0.05 NS NS NS
Vanadium 7440-62-2 0.15 5 50 78 50
Zinc 7440-66-6 0.06 2 121 23,000 121
Other (mg/kg)
Sulfur 7704-34-9 12.19 20 NS NS NS
TOC C-012 62.5 300 NS NS NS
Grain Size Distribution - NA NA NS NS NS
Bulk Density - NA NA NS NS NS
Notes:
! Represents the sum of U-235 and U-238
Laboratory RLs and IDLs/MDLs are on an “as-received” basis. Actual dry weight limits will vary based on percent moisture of the
samples. IDLs/MDLs are updated periodically; the current IDLs/MDLs at the time of analyses will be used. IDLs will be utilized for
metals; MDLs for the remaining parameters.
Arsenic and selenium will be reported as nondetect at the IDL.
CAS — Chemical Abstracts Service
DQL - Data Quality Level. Refer to Attachment A for sources. Refer to Section A.7.2 for a discussion of the sensitivity of the proposed
methods and achievement of the DQLs.
IDL — Instrument Detection Limit
MDL — Method Detection Limit
NA — Not Applicable
NS — None Specified
RL — Reporting Limit
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Table A-4 Target Analytes, Reporting Limits, and Data Quality Levels for Suspected CCB Materials

Ecological Human Health
Parameter CAS No. IDL/MDL RL DQL DQL Selected DQL
Metals (mg/kg)
Aluminum 7429-90-5 5.1 10 50 76,000 50
Antimony 7440-36-0 0.29 6 0.29 31 0.29
Arsenic 7440-38-2 0.25 1 5.7 0.39 0.39
Barium 7440-39-3 0.56 2 330 5,400 330
Beryllium 7440-41-7 0.01 0.5 36 150 36
Boron 7440-42-8 1.68 20 0.5 16,000 0.5
Cadmium 7440-43-9 0.07 0.5 0.38 37 0.38
Calcium 7440-70-2 3.76 50 NS NS NS
Chromium (total) 7440-47-3 0.06 1 04 210 04
Cobalt 7440-48-4 0.12 5 13 900 13
Copper 7440-50-8 0.19 2 54 3,100 54
Iron 7439-89-6 0.05 10 NS NS NS
Lead 7439-92-1 0.16 0.5 16 400 16
Magnesium 7439-95-4 3.81 50 NS NS NS
Manganese 7439-96-5 0.06 1 500 1,800 500
Mercury 7439-97-6 0.003 0.03 0.1 23 0.1
Molybdenum 7439-97-7 0.17 1.0 2 390 2
Nickel 7440-02-0 0.19 4 30 1,600 30
Potassium 7440-09-7 7.52 200 NS NS NS
Selenium 7782-49-2 0.43 0.5 0.028 390 0.028
Silicon 7631-86-9 6.49 100 NS NS NS
Silver 7440-22-4 0.071 1 4.0 390 4.0
Sodium 7440-23-5 5.31 50 NS NS NS
Thallium 7440-28-0 0.13 0.057 5.2 0.057
Vanadium 7440-62-2 0.15 1.6 78 1.6
Zinc 7440-66-6 0.06 6.6 23,000 6.6
Other (mg/kg)
Sulfur 7704-34-9 | 12.19 | 20 | NS NS NS
Notes:

Laboratory RLs and IDLs/MDLs are on an “as-received” basis. Actual dry weight limits will vary based on percent moisture of the samples.
IDLs/MDLs are updated periodically; the current IDLs/MDLs at the time of analyses will be used. IDLs will be utilized for metals; MDLs for
the remaining parameters.

Antimony, arsenic, boron, cadmium, chromium, selenium, thallium, and vanadium will be reported as nondetect at the IDL.

CAS — Chemical Abstracts Service

DQL - Data Quality Level. Refer to Attachment A for sources. Refer to Section A.7.2 for a discussion of the sensitivity of the proposed
methods and achievement of the DQLs.

IDL — Instrument Detection Limit

MDL — Method Detection Limit

NS — None Specified

RL — Reporting Limit
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Table A-5 Target Analytes, Reporting Limits, and Data Quality Levels for Groundwater, Surface
Water, and Private Well Water (Page 1 of 2)

IDL/MDL/ Ecological [Human Health
Parameter CAS No. MDA RL DQL DQL Selected DQL
Metals (ug/L)
Aluminum® 7429-90-5 50.9 100 87 36,000 87
Arsenic’® 7440-38-2 25 10 150 0.045 0.045
Barium; 7440-39-3 5.6 20 4 2000 4
Boron (by ICP-MS) 7440-42-8 4 15 1.6 900 1.6
Cadmium® 7440-43-9 0.7 5 0.25 5 0.25
Calcium 7440-70-2 37.6 500 NS NS NS
Chromium (total) 7440-47-3 0.6 10 11 100 11
Copper 7440-50-8 1.9 20 8.96 1330 8.96
Iron 7439-89-6 52 100 1000 NS 1000
Lead 7439-92-1 1.6 5 25 15 25
Lithium 7439-93-2 23.9 100 NS NS NS
Magnesium 7439-95-4 38.1 500 NS NS NS
Manganese 7439-96-5 0.6 10 120 880 120
Molybdenum 7439-97-7 1.7 10 370 10 10
Nickel 7440-02-0 1.9 40 52 500 52
Potassium 7440-09-7 75.2 2000 NS NS NS
Selenium® 7782-49-2 43 5 4.61 50 4.61
Silicon 7440-21-3 64.9 1000 NS NS NS
Sodium 7440-23-5 53.1 500 NS NS NS
Strontium 7440-24-6 8.42 100 1500 22,000 1500
Thallium® 7440-28-0 1.48 10 12 2 2
Uranium (total) by ICP-MS” 7440-61-1 0.05 0.2 26 7.3 26
Vanadium® 7440-62-2 1.5 50 20 36 20
Zinc 7440-66-6 0.6 20 118 3000 118
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Table A-5 Target Analytes, Reporting Limits, and Data Quality Levels for Groundwater, Surface
Water, and Private Well Water (Page 2 of 2)

IDL/
MDL/ Ecological |Human Health
Parameter CAS No. MDA'! | RL DQL? DQL? Selected DQL?
Other (mg/L)
Ammonia 7664-41-7 0.010 | 0.05 NS NS NS
Bicarbonate 71-52-3 0.75 2.0 NS NS NS
Chloride 16887-00-6 0.05 0.20 NS NS NS
DOC 763-69-9 0.09 1.0 NS NS NS
Fluoride 16984-48-8 0.03 0.10 NS NS NS
Nitrate 14797-55-8 0.04 0.05 NS NS NS
Ortho-Phosphate 14265-44-2 0.00078 | 0.002 NS NS NS
Silica 7631-86-9 0.0012 | 0.01 NS NS NS
Sulfate 14808-79-8 0.132 | 0.20 NS NS NS
Sulfide 18496-25-8 0.977 | 1.00 NS NS NS
Surfactants (MBAS) - 0.007 | 0.02 NS NS NS
TSS C-009 NA 1.0 NS NS NS
Hardness - NA NA NS NS NS
Boron isotope ratios (no units) NA NA® | NA® NS NS NS
Tritium (Tu) (pCi/L) 10028-17-8 0.1 0.1 NS NS NS
(0.32) |(0.32)
Total Coliform/ NA NA" | NA’ NS NS NS
Escherichia Coli (no units)
Radionuclides (pCi/L)
Radium-226 13982-63-3 1 1 NS 0.00082 0.00082
Radium-228 15262-20-1 1 1 NS 0.0458 0.0458
Uranium-234, 13966-29-5 0.6 0.6 NS 0.674 0.674
Uranium-235° 15117-96-1 0.6 0.6 NS 0.684 0.684
Uranium-238° 7440-61-1 0.6 0.6 NS 0.744 0.744
Notes:
1Laboratory IDLs/MDLs are updated periodically; the current IDLs and MDLs will be used at the time of analyses.
’DQL - Data Quality Level. Refer to Attachment A for sources. Refer to Section A.7.2 for a discussion of the sensitivity
of the proposed methods and achievement of the DQLs.
*Aluminum, arsenic, barium, boron, cadmium, selenium, thallium, and vanadium will be reported as nondetect at the
IDL/MDL
“Represents the sum of U-235 and U-238..
®For boron isotope ratio analysis, a precision of <1/mL is require to meet project objectives.
5Uranium will be reported as U-233/234, U-235/236, and U-238.
"For Total Coliform/Escherichia Coli the test is absent or present.
IDL — Instrument Detection Limit (metals)
MDL — Method Detection Limit
MDA — Minimum Detectable Activity (radionuclides only). MDAs are estimated; actual MDAs are sample-specific.
NA — Not Applicable
NS — None Specified
RL — Reporting Limit
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Table A-6 Quality Control Performance Criteria (page 1 of 2)

Field LCS Matrix Spike
Compound and %R %R
Lab Field Duplicate Duplicate
Blanks %RPD* Water Solid Water Solid % RPD °

Metals by SW-846 6010B/6020/7000 series
Aluminum <RL 25% (aqueous); | 80-120 | Cof A 75-125 75-125 20
Antimony <RL 30% (solid) 80-120 | CofA 75-125 75-125 20
Arsenic <RL 80-120 | Cof A 75-125 75-125 20
Barium <RL 80-120 | Cof A 75-125 75-125 20
Beryllium <RL 80-120 | Cof A 75-125 75-125 20
Boron® <RL 80-120 | CofA 75-125 75-125 20
Cadmium <RL 80-120 | Cof A 75-125 75-125 20
Calcium <RL 80-120 | Cof A 75-125 75-125 20
Chromium <RL 80-120 | Cof A 75-125 75-125 20
Cobalt <RL 80-120 | Cof A 75-125 75-125 20
Copper <RL 80-120 | Cof A 75-125 75-125 20
Iron <RL 80-120 | Cof A 75-125 75-125 20
Lead <RL 80-120 | Cof A 75-125 75-125 20
Lithium <RL 80-120 NA 75-125 NA 20
Magnesium <RL 80-120 | Cof A 75-125 75-125 20
Manganese <RL 80-120 | Cof A 75-125 75-125 20
Mercury <RL 80-120 | Cof A 75-125 75-125 20
Molybdenum <RL 80-120 | Cof A 75-125 75-125 20
Nickel <RL 80-120 | Cof A 75-125 75-125 20
Potassium <RL 80-120 | Cof A 75-125 75-125 20
Selenium <RL 80-120 | Cof A 75-125 75-125 20
Silicon <RL 80-120 | Cof A 75-125 75-125 20
Silver <RL 80-120 | Cof A 75-125 75-125 20
Sodium <RL 80-120 | Cof A 75-125 75-125 20
Strontium <RL 80-120 NA 75-125 NA 20
Thallium <RL 80-120 | CofA 75-125 75-125 20
Uranium (total) (by <RL 80-120 | 80-120 75-125 75-125 20%
Method 6020)
Vanadium <RL 80-120 | Cof A 75-125 75-125 20
Zinc <RL 80-120 | Cof A 75-125 75-125 20
Other
Ammonia <RL NA 90-110 NA 64-122 NA 20%
Bicarbonate <RL NA 92-109 NA 85-119 NA 20%
Chloride <RL NA 90-110 NA 74-119 NA 20%
DOC <RL NA 80-114 NA 63-133 NA 20%
Fluoride <RL NA 90-110 NA 66-137 NA 20%
Nitrate <RL NA 90-110 NA 86-107 NA 20%
Ortho-Phosphate <RL NA 90-110 NA 76-117 NA 20%
Ra-226 <MDA 25% 75-125 NA 75-125 NA 20%
Ra-228 <MDA 25% 75-125 NA 75-125 NA 20%
Silica <RL 25% 90-118 NA 81-122 NA 20%
Sulfate <RL NA 90-110 NA 69-120 NA 20%
Sulfur <RL 30% NA 80-120 NA 70-130 NA
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Table A-6 Quality Control Performance Criteria (page 2 of 2)
. . LCS Matrix Spike Duplicate
Field Field % R % R % RPD 2
and Lab Duplicate
Compound Blanks %RPD* Water Solid Water Solid
Sulfide <RL NA 44-102 NA 30-101 NA 20%
Surfactants (MBAS) <RL NA 58-122 NA NA NA 20%
TOC <RL NA NA 79-116 NA 28-160 30%
TSS <RL NA 80-120 NA NA NA 20%
U-234, U-235, U238 <MDA 25% 75-125 NA 75-125 NA 20%
Grain Size Distribution NA NA NA NA NA NA NA
Bulk Density NA NA NA NA NA NA 25%
Hardness NA NA NA NA NA NA NA
Boron isotope ratio NA 25% NA NA NA NA Diff by >1.5/ml
then re-run or
flag data
Tritium <RL 25% NA NA NA NA +3.5%
Total Not NA NA NA NA NA Both present or
Coliform/Escherichia Present both absent
Coli

NA — Not Applicable

% - Percent Recovery

RL — Reporting Limit

RPD — Relative Percent Difference

LCS - Laboratory Control Sample

'RPD criteria when results are less than 5x RL = 100%

2RPD criteria applies to both aqueous and solid samples

®Boron criteria are the same for Methods 6010 and 6020.
MDA — Minimum Detectable Activity

C of A —The limits on the Certificate of Analysis supplied by the vendor will be utilized
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Table B-1 Summary of Sample Container, Preservation, and Holding Time Requirements
Parameter | Container * | Preservation | Holding Time *
Aqueous
Metals® and hardness 500-ml plastic bottle HNOs to pH < 2. Cool 4°C 180 days
Metals®, dissolved 500-ml plastic bottle HNO; to pH < 2. Filterin field | 180 days

prior to preservation. Cool 4°C

Sulfate, chloride, fluoride,

500-ml plastic bottle

Cool 4°C

28 days (48 hours for

nitrate nitrate)
Orthophosphate 500-ml plastic bottle Cool 4°C 48 hours
Ammonia Plastic or glass bottle® H,S04 to pH < 2. Cool 4°C 28 days
Bicarbonate Plastic bottle Cool 4°C 14 days
Sulfide 500-ml plastic bottle 2N Zinc acetate & 2-3 pellets | 7 days
sodium hydroxide. Cool 4°C
TSS Plastic or glass bottle® Cool 4°C 7 days
DOC 40-ml glass bottle® Cool 4°C 28 days
Silica Plastic bottle Cool 4° C 28 days
Surfactants (MBAS) 1L plastic bottle Cool 4°C 48 hours
Ra-226, Ra-228, U-234, U- 1gallon plastic cubitainer 1N HNOs to pH < 2. 6 months’
235, U-236
Boron isotope ratios 1 gallon plastic cubitainer | None 6 months’
Tritium 1 liter polyethylene bottles | None 6 months’
(HDPE)
Boron and Total Uranium by | 250-ml plastic bottle HNO;3 to pH<2. Cool 4°c 180 days

ICP-MS

Solid
Metals® Wide-mouth 500-mL plastic | Cool 4°C 180 days; 28 days for
jar® mercury
Boron and Total Uranium Wide-mouth 500 mL plastic | Cool 4°C 180 days
by ICP-MS jar®
Sulfur Wide-mouth 500-mL plastic | Cool 4°C 28 days
jar
Grain Size Distribution Wide-mouth glass Cool 4° C None
Bulk Density 500-ml plastic or glass jar’ | Cool 4°C None
TOC Glass jar’ Cool 4°C 14 days
Total coliform/ Sterile 125 ml bottles® Cool 4°C 6 — 24 hours

Escherichia Coli

Sodium thiosulfate

' Additional volume will be collected for MS/MSD samples.

2 Laboratory may provide alternate containers as long as the containers meet the requirements of the

method and allow the collection of sufficient volume to perform the analyses.
3 Holding time begins from date and time of sample collection.

* Refer to Table A-2 for list of specific analytes by media.
® Glass containers will be placed in zipper-lock bags prior to shipping.

® If glass containers are used, they must be certified clean for boron and silicon.

"Contractual holding time rather than technical holding time.
8The sample container is a non-fluorescent, transparent, sterilized vessel supplied by Test America Valparaiso.

DOC - Dissolved Organic Carbon

TOC - Total Organic Carbon

TSS — Total Suspended Solids
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Table B-2 Analytical Methodologies (Page 1 of 2)

Analyte
Group®

Laboratory
SOP Number?

Equivalent
Method Number®

Agqueous Samples

Metals (except as noted
below)

MET-3010A Rev. 4
MET-6010Bpines Rev. 1

USEPA SW-846 Method 3010A
USEPA SW-846 Method 6010B

Thallium MET-3020A, Rev. 3 USEPA SW-846 Method 3020A
MET-GFAA, Rev. 3 USEPA SW-846 Method 7841

Sulfate, chloride, GEN-300.0 Rev. 3 EPA 300.0

fluoride, nitrate

Ortho-Phosphate GEN-opo4 EPA 365.1

Hardness GEN-2340B SM 2340B (calculation)

Surfactants (MBAS) GEN-425.1 Rev. 3 EPA 425.1

Ammonia GEN-350.1 Rev. 3 EPA 350.1

Bicarbonate GEN-310.1 Rev. 3 EPA 310.1

DOC GEN-415.1/9060 Rev. 5 EPA 4151

Ra-226 GL-RAD-A-008, Rev. 8 EPA 903.1

Ra-228 GL-RAD-A-009, Rev. 11 EPA 904.0

Sulfide GEN-9030B/9034 Rev. 1 SW-8469030B/9034

Silica GEN-370.1 Rev. 1 EPA 370.1

TSS GEN-160.2 Rev.3 EPA 160.2

U-234, U-235, U-238

GL-RAD-A-011, Rev. 14

DOE HASL 300

Boron, Total Uranium
(by ICP-MS)

GL-MA-E-008 Rev. 11
GL-MS-E-014 Rev. 9

USEPA SW-846 Method 3010A
USEPA SW-846 Method 6020

Total Coliform/
Escherichia Coli

VM1-9223B, Rev. 2

Standard Method 9223B, Version 13

Solid Samples
Metals MET-3050Pines Rev.0 USEPA SW-846 Method 3050B
MET-6010Bpines Rev. 1 USEPA SW-846 Method 6010B
Mercury MET-7471Apines USEPA SW-846 Method 7471A
Thallium MET-3050B, Rev. 3 USEPA SW-846 Method 3050B
MET-GFAA, Rev. 3 USEPA SW-846 Method 7841
TOC GEN-TOCLK/9060 Rev. 2 USEPA Lloyd Kahn Method
Sulfur MET-ICSPines Rev. 0 EPA 300.0
GEN-300Pines Rev. 0
Grain Size GL-GC-E-119 Rev. 0 ASTM D422-63
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Table B-2 Analytical Methodologies (Page 2 of 2)

Analyte Laboratory Equivalent
Group® SOP Number? Method Number®
Boron Isotope ratio TIMS SOP (no number) None
Tritium Tritium Procedures and None

Standards for Enrichment and
Low-Level proportional counting
(no numbers)

Bulk Density GL-GC-E-064 Rev. 3 ASTM D5057
Boron, Total Uranium GL-MA-E-009 Rev. 12 USEPA SW-846 Method 3050B
(by ICP-MS) GL-MA-E-014 Rev. 9 USEPA SW-846 Method 6020

'See Tables A-3, A-4, and A-5 for the compounds in each analyte group.

’The version of the SOP that is current at the time of sample analysis will be utilized. Any modification to the
approved SOP will require USEPA notification and concurrence.

*References: refer to Section A10.

ICP-MS - Inductively Coupled Plasma-Mass Spectrometry

SOP - Standard Operating Procedure

DOC - Dissolved Organic Carbon

TOC - Total Organic Carbon

TSS — Total Suspended Solids
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Table B-3 Analytical Quality Control Checks (Page 1 of 7)

Interference check

Parameter/
Method QC Check Frequencies® Control Limits Laboratory Corrective Actions
Metals 6010B Reagent/prep/ One per No analytes above RL Repreparation/reanalysis of

ICBK blanks preparation batch entire prep batch

MS samples One per 75-125% R Analyze post-digestion spike
preparation batch

Duplicate samples One per RPD < 20 Check analytical system, flag
preparation batch results

LCS One per Vendor limits Repreparation/reanalysis of
preparation batch entire prep batch

Dilution test One per Within 10% of original Flag results

preparation batch

Beginning of each

sample results

20% of true values Recalibrate and reanalyze any

Interference check

analytical run sample with interfering elements
Metals 6020 Reagent/Prep/ICB/ | 1 per analytical No analytes above RL Repreparation/reanalysis of
CCB blanks batch of 20 entire prep batch
samples or less,
CCBs every 10
samples in
analytical run
MS Samples 1 per analytical 75-125% R Analyze post digestion spike
batch of 20
samples or less
MS Duplicate 1 per analytical RPD <20 Check analytical system, flag
Samples batch of 20 results
samples or less
LCS 1 per analytical 80-120% R Repreparation/reanalysis of
batch of 20 entire prep batch
samples or less
Dilution Test 1 per analytical 10% (results >4 x RL) Flag results

batch of 20
samples or less
Beginning of each

80-120% R Recalibrate, reanalyze any

Duplicate samples

LCS

analytical run sample with interfering elements
Mercury 7471A | Reagent/prep One per analytical Not detected above MRL Repreparation/reanalysis of
blanks batch of 20 entire batch
samples or less
MS samples One per analytical 75-125%R (lab limits) Repreparation/reanalysis of

batch of 20
samples or less
One per analytical
batch of 20
samples or less
One per analytical
batch of 20
samples or less

entire batch
RPD <20 Check analytical system, flag
results

ERA Vendor listed limits. Repreparation/reanalysis of
entire batch
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Table B-3 Analytical Quality Control Checks (Page 2 of 7)

Parameter/
Method QC Check Frequencies® Control Limits Laboratory Corrective Actions
Thallium 7841 Reagent/prep One per analytical Not detected above MRL Repreparation/reanalysis of
blanks batch of 20 entire batch
samples or less
MS samples One per analytical 75-125%R (lab limits) Repreparation/reanalysis of
batch of 20 entire batch
samples or less
Duplicate One per analytical RPD <20 Check analytical system, flag
samples batch of 20 results
samples or less
LCS One per analytical ERA Vendor listed limits. Repreparation/reanalysis of
batch of 20 entire batch
samples or less
Sulfate, chloride, Reagent/prep One per Not detected above RL Repreparation/reanalysis of
fluoride, nitrate blanks preparation batch entire batch
300.0
MS samples One per Control limits listed in Check LCS, flag results
preparation batch Table A-5.
Duplicate One per RPD <20 Check analytical system, flag
samples preparation batch results
LCS One per Control limits listed in Repreparation/reanalysis of
preparation batch Table A-5. entire batch
Sulfur Reagent/prep One per Not detected above RL Repreparation/reanalysis of
300Pines blanks preparation batch entire batch
MS samples One per Control limits listed in Check LCS, flag results
preparation batch Table A-5.
Duplicate One per RPD <20 Check analytical system, flag
samples preparation batch results
LCS One per Control limits listed in Repreparation/reanalysis of
preparation batch Table A-5. entire batch
Sulfide Reagent/prep One per Not detected above RL Repreparation/reanalysis of
0034 blanks preparation batch entire batch
MS samples One per 30-101 %R Check LCS, flag results
preparation batch
Duplicate One per RPD <20 Check analytical system, flag
samples preparation batch results
LCS One per 44-102 %R Repreparation/reanalysis of

preparation batch

entire batch
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Table B-3 Analytical Quality Control Checks (Page 3 of 7)

preparation batch

Parameter/
Method QC Check Frequencies® Control Limits Laboratory Corrective Actions
Ammonia Reagent/prep One per Not detected above RL Repreparation/reanalysis of
blanks preparation batch entire batch
350.1
MS samples One per 64-122 %R Check LCS, flag results
preparation batch
of 10
Duplicate One per RPD <20 Check analytical system, flag
samples preparation batch results
of 10
CCBK Every 10 samples Not detected above RL Check analytical system,
and ending reanalyze associated samples
LCS One per 90-110 %R Repreparation/reanalysis of
preparation batch entire batch
Bicarbonate Reagent/prep One per Not detected above RL Repreparation/reanalysis of
310.1 blanks preparation batch entire batch
MS samples One per 85-119 %R Repeat analysis, flag results
preparation batch
CCBK Every 10 samples Not detected above RL Check analytical system,
and ending reanalyze associated samples
Duplicate One per RPD <20 Repeat analysis, flag results
samples preparation batch
of 10
LCS One per 92-109 %R Repreparation/reanalysis of

entire batch
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Table B-3 Analytical Quality Control Checks (Page 4 of 7)

Parameter/
Method QC Check Frequencies® Control Limits Laboratory Corrective Actions
TSS Reagent/prep One per Not detected above RL Repreparation/reanalysis of
blanks preparation batch entire batch
160.2
of 10
Duplicate One per RPD <20 Repeat analysis, flag results
samples preparation batch
of 10
LCS One per 80-120 %R Repreparation/reanalysis of
preparation batch entire batch
DOC Reagent/prep One per Not detected above RL Repreparation/reanalysis of
blanks preparation batch entire batch
4151
MS samples One per 63-133 %R Check LCS, flag results
preparation batch
CCBK Every 10 and Not detected above RL Repreparation/reanalysis of
ending entire batch
Duplicate One per RPD <20 Check analytical system, flag
samples preparation batch results
of 10
LCS One per 80-114 %R Repreparation/reanalysis of
preparation batch entire batch
Ra-226 Reagent/prep One per Not detected above RL Repreparation/reanalysis of
blanks preparation batch entire batch
903.1
MS samples One per 75-125% R Check LCS, flag results
preparation batch
Duplicate One per RPD <20 Check analytical system, flag
samples preparation batch results
LCS One per 75-125% R Repreparation/reanalysis of
preparation batch entire batch
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Table B-3 Analytical Quality Control Checks (Page 5 of 7)

Parameter/

Method QC Check Frequencies® Control Limits Laboratory Corrective Actions
Ra-228 Reagent/prep One per Not detected above RL Repreparation/reanalysis of
904.0 blanks preparation batch entire batch

Tracer Added to all 25-125% R Re-extract and reanalyze
samples samples with tracer %Rs outside
criteria
MS samples One per 75-125% R Check LCS, flag results
preparation batch
Duplicate One per RPD <20 Check analytical system, flag
samples preparation batch results
LCS One per 75-125% R Repreparation/reanalysis of
preparation batch entire batch
Isotopic Uranium | Reagent/prep One per Not detected above RL Repreparation/reanalysis of
DOE HASL 300 blanks preparation batch entire batch
Tracer Added to all 25-125% R Re-extract and reanalyze
samples samples with tracer %Rs outside
criteria
MS samples One per 75-125% R Check LCS, flag results
preparation batch
Duplicate One per RPD <20 Check analytical system, flag
samples preparation batch results
LCS One per 75-125% R Repreparation/reanalysis of
preparation batch entire batch
Surfactants Reagent/prep One per Not detected above RL Repreparation/reanalysis of
(MBAs) blanks preparation batch entire batch
425.1 Duplicate One per RPD <20 Check analytical system, flag
samples preparation batch results
LCS One per 58-122% R Repreparation/reanalysis of
preparation batch entire batch
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Table B-3 Analytical Quality Control Checks (Page 6 of 7)

Parameter/
Method QC Check Frequencies® Control Limits Laboratory Corrective Actions
Silica Reagent/prep One per Not detected above RL Repreparation/reanalysis of
blanks preparation batch entire batch
370.1
MS samples One per batch of 81-122 %R Check LCS, flag results
10
CCBK Every 10 and Not detected above RL Repreparation/reanalysis of
ending entire batch
Duplicate One per RPD <20 Check analytical system, flag
samples preparation batch results
of 10
LCS One per 90-118 %R Repreparation/reanalysis of
preparation batch entire batch
Ortho-Phosphate | Reagent/prep One per Not detected above RL Repreparation/reanalysis of
blanks preparation batch entire batch
365.1
MS samples One per 76-117 %R Check LCS, flag results
preparation batch
Duplicate One per RPD <20 Check analytical system, flag
samples preparation batch results
LCS One per 90-110 %R Repreparation/reanalysis of
preparation batch entire batch
Grain Size NA NA NA NA
Distribution
ASTM D422-63
Bulk Density Duplicate One every 10 RPD < 25 Check analysis system, flag
ASTM D5057 Samples samples results
Hardness NA (calculation NA NA NA
SM 23408 method)
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Table B-3 Analytical Quality Control Checks (Page 7 of 7)
Parameter/

Method QC Check Frequencies® Control Limits Laboratory Corrective Actions
TOC Reagent/prep One per Not detected above RL Repreparation/reanalysis of
Lioyd Kahn blanks preparation batch entire batch

MS samples One per 75-125% R Check LCS, flag results
preparation batch
CCBK Every 10 samples Not detected above RL Check analytical system,
and ending reanalyze associated samples
Duplicate One per RPD < 30 Check analytical system, flag
samples preparation batch results
LCS One per 80-120% R Repreparation/reanalysis of
preparation batch entire batch
Boron isotope Standard 2 per batch of 10 Used to determine
ratio correction
TIMS
Duplicate One per 10 Diff < 1.5/mL Re-run sample flag results
samples samples
NBS Standard One per batch Determines machine bias Record data
and accuracy
Tritium Blanks One per batch <RL Repreparation/reanalysis of
Enrichment and entire batch and/or flag results
low-level
proportional
counting
Duplicate One per 10 +3.5% Re-run or flag results
samples samples or batch
Standards One per analytical + 3.5% of calculated value | Re-run samples or flag results
batch
Total Coliform/ Readycult Test Monthly Bottle should be green Readycult reagent not used and
Excherichia Coli and fluorescent discarded
Sterility Check Each commercial Clean-Absent for Total Do not use the commercial lot
lot and batch of Coliform and/or laboratory prepared batch
laboratory of materials
prepared material
1 = Preparation Batch defined as maximum of 20 field samples of a similar matrix unless otherwise specified.
MS/MSD = Matrix Spike/Matrix Spike Duplicate
RL = Reporting Limit
%R = Percent Recovery
LCS = Laboratory Control Sample
RPD = Relative Percent Difference
MDA = Minimum Detectable Activity
CCBK = Continuing Calibration Blank
ICBK = Initial Calibration Blank
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Table B-4 Maintenance Procedures and Schedule for Field Instruments
Instrument Maintenance Procedures/Schedule Spare Parts in Stock
Water Quality Meters DO probe- Change KCI and Teflon membrane prior to | Battery charger

deployment or when (1) bubbles are visible under the | Reagents
membrane, (2) significant deposits of dried electrolyte are
visible on the membrane or o-ring, (3) probe gives unstable
readings or malfunctions.

Extra probes, cables

Conductivity/temperature probe — Clean openings to
conductivity probe prior to initial use.

pH probe — Clean probe with clean water and clean cloth if
deposits or contaminants are visible on probe.

All meters — Check the battery daily and recharge if
necessary.

Turbidity Meter Clean the outside of all sample and standard tubes prior to | Batteries

placing in the instrument with a clean, lint-free absorbent | Reference standards
wipe until the tube is dry and smudge-free.

Sample tubes

Clean lint-free wipes
Check the battery daily and recharge if necessary.

Electronic water-level Check instrument operation by submerging in a bucket of | Battery charger
indicator water.

Check the battery daily and recharge if necessary.
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Table B-5 Maintenance Procedures and Schedule for Analytical Instruments (Page 1 of 3)

Spare
Instrument Parts Activity Frequency
ICP (SW-846 Gases Check gases Daily
Method 6010B) O-rings Check argon tank pressure Daily
Tubing Check aspiration tubing Daily
Check vacuum pump gauge Daily
Check cooling water system Daily
Check nebulizer Daily
Check capillary tubing Daily
Check peristaltic pump tubing Daily
Check high voltage switch Daily
Check exhaust screens Daily
Check torch, glassware, aerosol Daily
injector tube, bonnet
Clean plasma torch assembly Monthly or as needed
Clean nebulizer and drain chamber Monthly or as needed
Clean filters Monthly or as needed
Replace tubing Monthly or as needed
Check o-rings Monthly or as needed
ICP (SW-846 Clean nebulizer tip after use As needed
Method 6020) Replace peripump sample As needed
introduction tubing
Change pump hoses on drain As needed
systems
Check drain waste collection As needed
containers, and empty as necessary
Check Neslab water level and add As needed
water if required
Clean/replace interface cones As needed
Clean/replace nebulizer As needed
Clean/replace torch As needed
Check/replace water filter As needed
Change oil in interface rotary pump Quarterly
(or as needed).
Clean ion lenses 4-6 months (or as Quarterly
needed).
Clean air filters 6 months
Change pump oil in backing rotary 12 months
pump)
Evaluate/replace EM (electron
multiplier)
CVAAS (SW-846 Tubing Check tubing/change tubing As needed
Method 7471A) Lamps Check gas pressure As needed
Clean optical tubes As needed
Check filter membrane for moisture As needed
GFAAS (SW-846 Tubing Check tubing/change tubing As needed
Method 7841) Lamps Check gas pressure As needed
Clean optical tubes As needed
Check filter membrane for moisture As needed
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Table B-5 Maintenance Procedures and Schedule for Analytical Instruments (Page 2 of 3)

Spare
Instrument Parts Activity Frequency
pH probe Electrode Change filling of Orion glass bulb pH | Weekly
Bicarbonate Method | filling solution | probe
(310.1) Clean electrode with mild soap and Weekly
water solution
lon Chromatograph Rinse IC pump and valves Weekly
Method (300.0 and Lubricate pump Every 6 months
300Pines)
Gas Evolution Leak-check connections Daily
Apparatus
Sulfide Method
(9030B/9034)
Sample and Rinse with D.I. water and dry Daily
disposable cups Change pump tubes As needed
Ammonia Method
(350.1)
Lachat Quickem IV Rinse with D.I. water and dry Daily
Silica Method Change pump tubes As needed
(370.1) and Ortho-
Phosphate Method
(365.1)
Vacuum pump Add ol As needed
TSS Method (160.2)
DOC Analyzer Check D.| water flask to be sure it is Daily
DOC Method full and being purged
(415.1) Leak-check system As needed
Gamma Energy and FWHM calibration Annual
Spectrometer Efficiency calibration Annual
(Ra-228) Instrument Check Daily
Background Weekly
Liquid Nitrogen Fill Weekly
Software Backups Monthly
Filter Cleaning Quarterly
Gas Flow Efficiency calibration Annual
Proportional Counter Daily Background and efficiency Daily
(Ra-228) Weekly Background Weekly
Software Backup Monthly
Sample Changer Cleaning Periodically
Gas Supply Change At or near depletion of gas supply
Alpha Spectrometer Pulser Check Daily
(Isotopic U) Efficiency Calibration (Energy, Monthly
FWHM, efficiency)
Background Check Weekly
Software Backup Monthly
Vacuum Pump Oil Changed Semi-annually
Filter Cleaning Quarterly
Spectrophotometer Calibrate Every 6 months
Surfactants (MBAs)
(425.1)
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Table B-5 Maintenance Procedures and Schedule for Analytical Instruments (Page 3 of 3)

Spare
Instrument Parts Activity Frequency
Hydrometer NA NA
Grain Size
Distribution
ASTM D422-63
TOC Analyzer with | Gases Replace Cu/Sn scrubber if clogged Daily
Boat Module Replace gas cylinder if necessary Weekly
TOC Method Leak-check carrier gases Weekly
(Lloyd Kahn) Replace boat module’s combustion Every 2 weeks
tube and cobalt oxide catalyst
Incubators Professionally Serviced Annually
Autoclave Temperature | Professionally Serviced and Annually
gauge calibrated
Sterilization Check with a maximum registering Weekly
temperature thermometer (MRT) 90 - 200°C
Automatic Check timer with stop watch Monthly
timing
mechanism
Heat Check availability since need for Each sterilization
sensitive each sterilization
tapes, spore
strips/spore
ampoules
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Table B-6 Laboratory Equipment Monitoring
Equipment Type Activity Frequency
Ovens Temperature monitoring Daily
Electronics serviced As needed
Refrigerators Temperature monitoring Twice daily
Refrigerant system and As needed

electronics serviced

Balances Calibration Daily or before use
Manufacturer cleaning and | Annually
servicing

High-purity water system Conductance monitoring Daily
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Table B-7 Field Instrument Calibration (Page 1 of 2)

Parameter

Calibration
Frequency

Calibration Standards

Acceptance Criteria

pH

Initial: Each time
instrument is turned
on or if the
instrument gives
erratic results

Two reference buffers
which bracket expected
sample values

Within <0.1 pH unit of true value

Check: Every 15
samples and at the
end of the day

pH 7 reference buffer
(difference source as initial
calibration buffer)

Within <0.1 pH unit of true value
or instrument will be recalibrated

Specific
conductivity

Initial: Each time
instrument is turned
on or if the
instrument gives
erratic results

One reference standard
close to expected sample
values

Within 5% of true value

Check: Every 15
samples and at the
end of the day

Initial reference standard

Within 5% of true value or
instrument will be recalibrated

DO

Initial: Each time the
instrument is turned
on or if the
instrument gives
erratic results

Moist air

Within 5% of true value (based on
altitude and temperature)

Check: Every 15
samples and at the
end of the day

Moist air

Within 5% of true value or
instrument will be recalibrated

Turbidity

Initial: Each time the
instrument is turned
on or if the
instrument gives
erratic results

Two standards, 0.0 NTU
and 100 NTU

Within 10% of true value

Check: Every 15
samples or if
instrument gives
erratic results

100 NTU standard

Within 10% of true value or
instrument will be recalibrated

Temperature

Initial: Factory
calibrated annually;
no field calibration
required.

NA

NA

Check: Prior to use
in field

NIST-traceable
thermometer

Within 10% of NIST-traceable
thermometer or instrument will be
replaced
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Table B-7 Field Instrument Calibration (Page 2 of 2)

Calibration
Parameter Frequency Calibration Standards Acceptance Criteria
ORP Initial: Each time the | Two standards which Within 169-177 mV or instrument
instrument is turned bracket expected sample will be replaced.
on or if the concentrations
instrument gives
erratic results
Check: Every 15 Reference standard from a | Within 169-177 mV or instrument
samples and at the different source than initial | will be replaced.
end of the day standard.
Water level Initial: Prior to Steel tape or another Within 10% or instrument will be
program use. water level indicator replaced
Check: Atend of Steel tape or another Within 10% or instrument will be
program or if water level indicator replaced
instrument erratic
results

AOC Il — Docket No. V-W-'04-C-784 - RI/FS WP - V3 QAPP



QUALITY ASSURANCE PROJECT PLAN

REMEDIAL INVESTIGATION/FEASIBILITY STUDY

PINES AREA OF INVESTIGATION

ENCR

Section: Tables
Date: March 2008
Revision: 4

Page 26 of 30

Table B-8 Analytical Instrument Calibration (Page 1 of 5)

Instrument and Calibration
Method Frequency Calibration Standards Acceptance Criteria
ICP Metals by SW- Initial: Daily Initial: Per Initial: Highest standard within
846 6010B manufacturer’s 10% of true value.

instructions. Minimum of
one standard and
calibration blank and
instrument blank.

% RSD 20
<RL

Continuing: Every 10
samples

Mid-level of each meta
and instrument blank

+10% of true value
% RSD 20
<RL

Ending

Mid-level of each metal
and instrument blank

+10% of true value
% RSD 20
<RL

Boron, Uranium by
ICP-MS. SW-846
6020

Instrument tune:

Per manufacturer: tune

Manufacturer’'s recommended

Daily solution of 10 ug/L, Be, tune criteria as specified in SOP.
Mg, Co, In, Pb
Initial: Daily Initial per manufacturer's | +10% true value

instructions — minimum of
one calibration standard,
one calibration blank and
interference check
standards ICS-A, ICS-AB

% RSD 20
<RL

+20% recovery

Continuing: every 10
samples

One calibration standard
and one calibration blank

+10% true value
% RSD 20
<RL

Ending

If required: run CRDL ,
ICS-A and ICS-AB
interference check

+20% recovery
+10% true value

T471A

after recalibration

standards, one calibration | % RSD 20
standard, one calibration
<RL
blank —
Mercury by SW-846 Initial: Daily and/or Six standards plus blank r>0.995

Initial Mid-Level standard

ICV +10% of true value

Continuing: Every 10
samples

Mid-level standard

+10% of true value of original
prepared standard

Ending

Mid-level standard

+10% of original prepared
standard

AOC Il — Docket No. V-W-'04-C-784 - RI/FS WP - V3 QAPP



QUALITY ASSURANCE PROJECT PLAN

REMEDIAL INVESTIGATION/FEASIBILITY STUDY

PINES AREA OF INVESTIGATION

Section: Tables
Date:
Revision: 4

Page 27 of 30

March 2008

ENCR

INTERNATIONAL

Table B-8 Analytical Instrument Calibration (Page 2 of 5)

Instrument and
Method

Calibration
Frequency

Calibration Standards

Acceptance Criteria®

Thallium by SW-846
7841

Initial: Daily and/or
after recalibration

Initial: Minimum of three
standards and calibration
blank.

Initial: r>0.995
ICV <10%D

Continuing: One per

Mid-level

1+10% of true value of original

fluoride, nitrate by
Method 300.0

months or as needed

10 analyses prepared standard
Ending Mid-level standard +10% of true value of original
prepared standard
Sulfate, chloride, Initial: Every 6 3 standards plus blank R20.995

+10% of true value
Not > RL

Continuing: Every 10
samples

Mid-level plus blank

+10% of true value
Not > RL

months or as needed

Ending Mid-level plus blank +10% of true value
Not > RL
Sulfur Initial: Every 6 3 standards plus blank R=0.995

+10% of true value
Not > RL

Continuing: Every 10
samples

Mid-level plus blank

+10% of true value
Not > RL

Method 310.1

Ending Mid-level plus blank 1+10% of true value
Not > RL
Bicarbonate by Initial: Daily Mid-level plus blank +10% of true value

Not > RL

Continuing: Every 10
samples

Mid-level plus blank

+10% of true value
Not > RL

Ending

Mid-level plus blank

+10% of true value
Not > RL

Sulfide by SW-846
Method 9030B/9034

Not applicable —
iodimetric titration

Not applicable

Not applicable

Ammonia by Method
350.1

Initial: Daily

3-point calibration plus
mid-level and blank

r=0.997
+10% of true value
Not > RL

Continuing: Every 10
samples

Mid-level plus blank

+10% of true value
Not > RL

Ending

Mid-level plus blank

+10% of true value
Not > RL

AOC Il — Docket No. V-W-'04-C-784 - RI/FS WP - V3 QAPP



QUALITY ASSURANCE PROJECT PLAN
REMEDIAL INVESTIGATION/FEASIBILITY STUDY
PINES AREA OF INVESTIGATION

ENCR

Section: Tables

Date: August 2006
Revision: 3

Page 28 of 30

Table B-8 Analytical Instrument Calibration (Page 3 of 5)

Instrument and Calibration
Method Frequency Calibration Standards Acceptance Criteria*

Silica by Method Initial: Daily 8-point calibration plus r=0.997
3701 mid-level plus blank +10% of true value

Not > RL
Continuing: Every 10 Mid-level plus blank + 10% of true value

samples Not > RL
Ending Mid-level plus blank 1 10% of true value

Not > RL

TSS by Method

Not applicable —

Not applicable

Not applicable

160.2 weight method
Ortho-Phosphate by Initial: Daily 8-point calibration plus r=0.997
Method 365.1 mid-level plus blank +10% of true value
Not > RL
Continuing: Every 10 Mid-level plus blank 1 10% of true value
samples Not > RL
Ending Mid-level plus blank 1 10% of true value
Not > RL
Surfactants (MBAS) Initial: Every 6 10-point calibration r=0.995

by Method 425.1

months, or as needed

Continuing: Every 10
samples

Mid-level calibration

80-120% true value

Ending: Mid-level calibration 80-120% true value
Grain Size NA NA NA
Distribution by ASTM
422-63
Bulk Density by NA NA NA
ASTM D5057
DOC by Method Initial: As needed 4-point calibration plus r=0.997

415.1

blank

+15% of true value
Not > RL

Continuing: Every 10
samples

Mid-level plus blank

+15% of true value
Not > RL

Ending

Mid-level plus blank

+15% of true value
Not > RL
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Table B-8 Analytical Instrument Calibration (Page 4 of 5)

Instrument and Calibration
Method Frequency Calibration Standards Acceptance Criteria®
Ra-226 by Method Initial: Efficiency NIST Traceable Standard deviation < 10% of cell

903.1

calibration (annual
or when daily check
not within limits)

Standards

constant average

Verification

NIST Traceable
Standards

75-125%R

Daily: Instrument
Performance Check

NIST Traceable Source

Within 2-3 sigma of historical
limits

Background count
for each Lucas cell
to be used before
every calibration and
verification

Record count for each Lucas cell
in a logbook, must be less than
0.267 cpm

Ra-228 by Method 904.0

Annual energy and
efficiency calibration

NIST Traceable
Standards

Minimum of 10,000 counts

Daily efficiency
calibration check

NIST Traceable
Standards

Within 2-3 sigma control limits

Weekly Background

Within 2-3 sigma control limits

Isotopic Uranium by
Method HASL 300

Daily Pulser Check
(peak centroid,
pulser count rate,

NIST Traceable
standards

peak FWHM)

Monthly Efficiency NIST Traceable Within 2-3 sigma control limits

Calibration (energy standards

and efficiency)

Weekly Background Within 2-3 sigma control limits
Hardness by SM 2340B NA NA NA

(calculation)
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Table B-8 Analytical Instrument Calibration (Page 5 of 5)

Instrument and
Method

Calibration
Frequency

Calibration Standards

Acceptance Criteria®

TOC by Lloyd Kahn
Method

Initial: As needed

1 pt calibration checked
by 6 concentrations
covering range of
analysis

+15% of true value
Not > RL

Continuing: Every 10
samples

1 pt calibration checked
by 6 concentrations
covering range of
analysis

+15% of true value
Not > RL

Ending

1 pt calibration checked
by 6 concentrations
covering range of
analysis

+15% of true value
Not > RL

Boron Isotope Ratios
by TIMS

Prior to Analysis

One standard goes
through separation
process

Standard has known ratio and is
used to compare to sample
(correction ratio)

One standard not
prepped

Standard has known ratio and is
used to compare to sample
(correction ratio)

Tritium by Enrichment
and low-level
proportional counting

Background: at least
once weekly for each
counter

Count dead hydrogen as
(from petroleum)

Sets background count of the
counting equipment

Blank of NaOH: each
batch

Tested for blank value

Sets blank value for NaOH batch

Process blanks: once
a week

Dead water (from
Floridian aquifer)

Sets blank value of dead water

Efficiency of
Enrichment Process:
at least once weekly

Sample of known activity
processed through entire
system of enrichment,
reduction, and counting

Sets efficiency of each counter

Total Coliform/
Escherichia Coli

NA

NA

NA

NA = Not Applicable

'= If criteria are not met, corrective actions as specified in the laboratory SOPs (Attachment D), are taken.
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QAPP ATTACHMENT A

This appendix provides the human health and ecological risk-based data quality levels
(DQLs) that were used by the laboratories to identify the methods appropriate for analysis of
each environmental medium/constituent combination. Based on the work proposed in the
Field Sampling Plan (FSP), DQLs are provided for inorganics in water (Table A-1),
inorganics in sediment (Table A-2), radionuclides in water (Table A-3), and inorganics in
solid matrices (Table A-4).
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Attachment A
Table A-1

Human Health and Ecological

Data Quality Levels (DQL) for Inorganics in Water

Pines Area of Investigation

Human Health Ecological Final
Tapwater Selected Human Federal Indiana | Region 5 | Secondary Chronic Selected Selected
CAS PRG (a) MCL (c) RAL (d) Health DQL (e) || AWQC (f) [ WQC (g9) | ESL (h) Value (i) Ecological DQL (j) Water DQL (k)

Constituent Number (ug/L) Basis (ug/L) (ug/L) (ug/L) (ugl) (ugl) (ug/L) (ug/L) (ug/L) (ug/L)
Aluminum 7429-90-5 3.60E+04 NC NA NA 3.60E+04 8.70E+01 NA NA NA 8.70E+01 8.70E+01
Arsenic 7440-38-2 4.50E-02 C 1.00E+01 | 5.00E+01 4.50E-02 1.50E+02 NA 1.47E+02 3.10E+00 1.50E+02 4.50E-02
Barium 7440-39-3 2.60E+03 NC 2.00E+03 | 2.00E+03 2.00E+03 4.00E+00 NA 2.20E+02 4.00E+00 4.00E+00 4.00E+00
Boron 7440-42-8 7.30E+03 NC NA 9.00E+02 9.00E+02 NA NA NA 1.60E+00 1.60E+00 1.60E+00
Cadmium 7440-43-9 1.80E+01 NC 5.00E+00 | 5.00E+00 5.00E+00 2.46E-01 | 2.20E+00 | 1.50E-01 NA 2.46E-01 2.46E-01
Calcium 7440-70-2 EN EN EN EN EN EN EN EN EN EN
Chromium 7440-47-3 1.10E+02 (b) NC 1.00E+02 | 2.00E+02 1.00E+02 1.10E+01 | 1.10E+01 | 4.20E+01 NA 1.10E+01 1.10E+01
Copper 7440-50-8 1.50E+03 NC 1.30E+03 | 1.30E+03 1.30E+03 8.96E+00 | 9.00E+00 | 1.58E+00 NA 8.96E+00 8.96E+00
Iron 7439-89-6 EN EN EN EN 1.00E+03 NA NA NA 1.00E+03 1.00E+03
Lead 7439-92-1 NA 1.50E+01 | 3.00E+01 1.50E+01 2.52E+00 | 3.00E+00 | 1.17E+00 NA 2.52E+00 2.52E+00
Magnesium 7439-95-4 EN EN EN EN EN EN EN EN EN EN
Manganese 7439-96-5 8.80E+02 NC NA NA 8.80E+02 1.20E+02 NA NA 1.20E+02 1.20E+02 1.20E+02
Molybdenum 7439-97-7 1.80E+02 NC NA 1.00E+01 1.00E+01 NA NA NA 3.70E+02 3.70E+02 1.00E+01
Nickel 7440-02-0 7.30E+02 NC NA 5.00E+02 5.00E+02 5.20E+01 | 5.20E+01 NA NA 5.20E+01 5.20E+01
Potassium 7440-09-7 EN EN EN EN EN EN EN EN EN EN
Selenium 7782-49-2 1.80E+02 NC 5.00E+01 | 2.00E+02 5.00E+01 4.61E+00 | 5.00E+00 | 5.00E+00 NA 4.61E+00 4.61E+00
Sodium 7440-23-5 EN EN EN EN EN EN EN EN EN EN
Strontium 7440-24-6 2.20E+04 NC NA 2.50E+04 2.20E+04 NA NA NA 1.50E+03 1.50E+03 1.50E+03
Thallium 7440-28-0 2.40E+00 NC 2.00E+00 | 2.00E+00 2.00E+00 1.20E+01 NA 1.00E+01 1.20E+01 1.20E+01 2.00E+00
Vanadium 7440-62-2 3.60E+01 NC NA 2.50E+02 3.60E+01 2.00E+01 NA 1.20E+01 2.00E+01 2.00E+01 2.00E+01
Zinc 7440-66-6 1.10E+04 NC NA 3.00E+03 3.00E+03 1.18E+02 | 1.20E+02 | 6.57E+01 NA 1.18E+02 1.18E+02
Notes:
AWQC - Ambient Water Quality Criteria. NA - Not Available.
C - Potentially carcinogenic effects. NC - Noncarcinogenic effects.
CAS - Chemical Abstracts Service. PRG - Preliminary Remediation Goal.
DQL - Data Quality Level. RAL - Removal Action Level.
EN - Essential nutrient. SCV - Secondary Chronic Value.
ESL - Ecological Screening Level. WQC - Water Quality Criteria.

MCL - Maximum Contaminant Level.
(a) - USEPA. 2004a. USEPA Region 9 PRG Table. October 2004. Value for tapwater.
(b) - PRG for hexavalent chromium (no total chromium 1:6 ratio value available for tapwater).
(c) - USEPA. 2004b. Drinking Water Standards and Health Advisories. Winter 2004.
(d) - USEPA. 1998. Resubmittal of the Latest Superfund Removal Action Levels. Office of Solid Waste and Emergency Response. USEPA. November 10, 1998.
(e) - Lower of PRG/MCL/RAL.
(f) - Chronic freshwater AWQC obtained from USEPA National Recommended Water Quaility Criteria: 2002. Dissolved criteria presented if applicable.
(g) - Indiana Administrative Code. Title 327, Article 2, Rule 1.5-8 Water Quality Standards Applicable to All State Waters
Within the Great Lakes System. Minimum Surface Water Quality Criteria. Table 8-1 Water Quality Criteria for the Protection of Aquatic Life.
(h) - USEPA. 2003. USEPA Region 5 Ecological Screening Level for water. Updated August 22, 2003. (http://www.epa.gov/reg5rcra/ca/ESL.pdf)
(i) - Secondary chronic value obtained from Toxicological Benchmarks for Screening Contaminants of Concern for Effects on Aquatic Biota (Suter and Tsao, 1996).
(j) - Selected according to the following hierarchy: lower of the AWQC and Indiana WQC, then ESL, SCV.
(k) - Lower of human health and ecological DQLs.
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Attachment A
Table A-2
Human Health and Ecological
Data Quality Levels (DQL) for Inorganics in Sediment
Pines Area of Investigation
Human Health Ecological Final
Residential Region 5 Other Ecological Selected Selected

CAS Soil PRG (a) ESL (d) Screening Values Sediment DQL (@) DQL (h)
Constituent Number (mg/kg) Basis (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Aluminum 7429-90-5 7.60E+04 NC NA 2.55E+04 4] 2.55E+04 2.55E+04
Arsenic 7440-38-2 3.90E-01 C 9.79E+00 NA 9.79E+00 3.90E-01
Barium 7440-39-3 5.40E+03 NC NA NA NA 5.40E+03
Boron 7440-42-8 1.60E+04 NC NA NA NA 1.60E+04
Cadmium 7440-43-9 3.70E+01 NC 9.90E-01 NA 9.90E-01 9.90E-01
Calcium 7440-70-2 EN EN NA EN EN
Chromium (total) 7440-47-3 2.10E+02 (b) C 4.34E+01 NA 4.34E+01 4.34E+01
Copper 7440-50-8 3.10E+03 NC 3.16E+01 NA 3.16E+01 3.16E+01
Iron 7439-89-6 EN NA 2.00E+04 (e) 2.00E+04 2.00E+04
Lead 7439-92-1 4.00E+02 NC (c) |[ 3.58E+01 NA 3.58E+01 3.58E+01
Magnesium 7439-95-4 EN EN NA EN EN
Manganese 7439-96-5 1.80E+03 NC NA 4.60E+02 (e) 4.60E+02 4.60E+02
Molybdenum 7439-97-7 3.90E+02 NC NA NA NA 3.90E+02
Nickel 7440-02-0 1.60E+03 NC NA 1.60E+01 (e) 1.60E+01 1.60E+01
Potassium 7440-09-7 EN EN NA EN EN
Selenium 7782-49-2 3.90E+02 NC NA 2.90E-01 U) 2.90E-01 2.90E-01
Sodium 7440-23-5 EN EN NA EN EN
Thallium 7440-28-0 5.20E+00 NC NA NA NA 5.20E+00
Vanadium 7440-62-2 7.80E+01 NC NA 5.00E+01 4] 5.00E+01 5.00E+01
Zinc 7440-66-6 2.30E+04 NC 1.21E+02 NA 1.21E+02 1.21E+02

Notes:

C - Potentially carcinogenic effects.

CAS - Chemical Abstracts Service.

DQL - Data Quality Level.

EN - Essential nutrient.

ER-L - Effects Range-Low.

ESL - Ecological Screening Level.

LEL - Lowest Effect Level.

NA - Not Available.

NC - Noncarcinogenic effects.

NOAA - National Oceanic and Atmospheric Administration.

PRG - Preliminary Remediation Goal.

(a) - USEPA. 2004a. USEPA Region 9 PRG Table. October 2004. Value for residential soil.

(b) - PRG for total chromium (1:6 ratio hexavalent:trivalent).

(c) - PRG for lead is based on noncarcinogenic effects, developed using and integrated exposure model (USEPA, 1996).

(d) - USEPA. 2003. USEPA Region 5 Ecological Screening Level for sediment. Updated August 22, 2003.
(http://www.epa.gov/reg5rcra/ca/ESL.pdf)

(e) - LELs from Ontario Ministry of the Environment (Persaud, et al, 1996).

(f) - Value from NOAA's Screening Quick Reference Table (Buchman, 1999).

(g) - Selected according to the following hierarchy: ESL, LEL, ER-L, Screening Quick Reference Table value.

(h) - Lower of PRG/selected ecological DQL.
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Attachment A
Table A-3

Human Health Data Quality Levels (DQL) for Radionuclides in Water

Pines Area of Investigation

Tapwater

Element PRG (a)
Isotope (Atomic Number) (pCi/L)
Ra-226 Radium (88) 0.00082
Ra-228 Radium (88) 0.0458
U-234 Uranium (92) 0.674
U-235 Uranium (92) 0.684
U-238 Uranium (92) 0.744

Notes:

August 4, 2004. (http://epa-prgs.ornl.gov/radionuclides/).

(a) - Radionuclide Toxicity and Preliminary Remediation Goals (PRGSs) for Superfund.

AOC Il - Docket No. V-W-'04-C-784 - RI/FS WP - V3 QAPP
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Attachment A
Table A-4
Human Health and Ecological

Data Quality Levels (DQL) for Inorganics in Coal-Combustion By-Products (CCBs)

Pines Area of Investigation

Human Health Ecological Final
Residential Eco Region 5 ORNL Phytotoxicity Selected Ecological Selected
CAS Soil PRG (a) SSL (f) ESL (g) Screening Values (h) DQL (i) DQL (j)
Analyte Number (mg/kg) Basis (mg/kg) (mg/kg) (mg/kg) (mg/kg) (mg/kg)
Aluminum 7429-90-5 76000 NC NA NA 50 50 50
Antimony 7440-36-0 31 NC 0.29 NA NA 0.29 0.29
Arsenic 7440-38-2 0.39 C NA 5.7 NA 57 0.39
Barium 7440-39-3 5400 NC 330 NA NA 330 330.0
Beryllium 7440-41-7 150 NC 36 NA NA 36 36.0
Boron 7440-42-8 16000 NC NA NA 0.5 0.5 0.50
Cadmium 7440-43-9 37 NC 0.38 NA NA 0.38 0.3800
Calcium 7440-70-2 EN EN EN EN EN EN
Chromium (total) 7440-47-3 210 b) |c NA 0.4 NA 0.4 0.40
Cobalt 7440-48-4 900 NC 13 NA NA 13 13.00
Copper 7440-50-8 3100 NC NA 5.4 NA 5.4 5.4
Iron 7439-89-6 EN NA NA NA NA 0
Lead 7439-92-1 400 NC (d) 16 NA NA 16 16
Magnesium 7439-95-4 EN EN EN EN EN EN
Manganese 7439-96-5 1800 NC NA NA 500 500 500
Mercury 7439-97-6 23 (c) |NC NA 0.1 NA 0.1 0.1
Molybdenum 7439-97-7 390 NC NA NA 2 2 2
Nickel 7440-02-0 1600 NC NA NA 30 30 30
Potassium 7440-09-7 EN EN EN EN EN EN
Selenium 7782-49-2 390 NC NA 0.0276 NA 0.028 0.028
Silicon 7631-86-9 No PRG (e) NA NA NA NA (U]
Silver 7440-22-4 390 NC NA 4.04 NA 4.0 4.0
Sodium 7440-23-5 EN EN EN EN EN EN
Thallium 7440-28-0 5.2 NC NA 0.0569 NA 0.0569 0.057
Vanadium 7440-62-2 78 NC NA 1.59 NA 1.6 1.6
Zinc 7440-66-6 23000 NC NA 6.62 NA 6.6 6.6
Notes:

C - Potentially carcinogenic effects.
CAS - Chemical Abstracts Service.
EN - Essential nutrient. No PRG available.
ESL - Ecological Screening Level.
NC - Noncarcinogenic effects.
PRG - Preliminary Remediation Goal.
ORNL - Oak Ridge National Laboratory.
SSL - Soil Screening Value.
(a) - U.S. EPA Region 9 PRG Table. October 2004. Value for residential soil.
(b) - PRG for total chromium (1:6 ratio hexavalent:trivalent)
(c) - PRG for mercury and compounds.
(d) - PRG for lead is based on noncarcinogenic effects, but was developed using and integrated exposure model.
(e) - Included on constituent list for evaluation of general chemistry and fate and transport.
Laboratory to determine achievable detection limits.
(f) - EcoSSLs obtained from http://www.epa.gov/ecotox/ecossl/. Value presented is lowest available for plant, soil invertebrate, bird, and mammal.
(9) - U.S. EPA Region 5 Ecological Screening Level for soil. Updated August 22, 2003. (http://www.epa.gov/reg5rcra/ca/ESL.pdf)
(h) - ORNL screening benchmark for terrestrial plants (Efroymson, et al., 1997); values for earthworms are higher.
(i) - Selected according to the following hierarchy: Eco-SSL, ESL, ORNL phytotoxicity screening value.
(k) - Lower of PRG/selected ecological DQL.
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1.0

2.0

3.0

4.0

5.0

6.0

SCOPE AND APPLICABILITY

This Standard Operating Procedure (SOP) describes field change order (FCO) procedures
applicable to ENSR sampling and analysis programs.

SUMMARY OF METHOD

Procedural changes in the field can be needed when the sample network is changed (i.e., fewer
or more samples, adjustments to locations) or when field procedures require modification due to
unexpected conditions. Changes made in the field will be documented on an FCO form (see
Figure 1).

HEALTH AND SAFETY WARNINGS

Not applicable.

INTERFERENCES

Not applicable.

PERSONNEL QUALIFICATIONS

Individuals responsible for completing FCO documentation must be personnel working on the
specific field program for which the change is necessary, have read this SOP, and have worked
under the oversight of experienced personnel.

EQUIPMENT AND SUPPLIES

General field supplies include the following items:

e FCO Form (Figure 1)
o Field project logbook/pen
e Approved plans (e.g., FSP, QAPP, HASP)



S
»
E L) e

SOP NUMBER: 100Pines
Field Change Order Procedures L Date:  January 2005
Revision Number: 2.0
Page: 40of6

7.0

8.0

METHODS

7.1 Field Change Order

7.1.1

7.1.2

7.1.3

The field personnel and/or the Field Operations Leader will recommend a
change in consultation with the ENSR Project Manager, the ENSR Remedial
Investigation (RI) Task Manager, and/or the ENSR Project Quality Assurance
(QA) Officer. The ENSR Project Manager, Rl Task Manager, or QA Officer will
approve the change, which will be implemented by the field personnel.
Approval may initially be received verbally or electronically, but will be
documented on the FCO, as detailed below.

The following information shall be completed on the FCO form (Figure 1):

. Date

. Project name

. Project number

. Description of change and reason and justification for change, including
reference to section(s) of Work Plan(s) affected

. Field personnel or Field Operations Leader signature and date

o Project Manager, RI Task Manager, or QA Officer signature and date

Field changes will be implemented and documented in the field logbook. No
field personnel will initiate field changes without prior communication of findings
through the proper channels. Thus, communication will be documented in the
field logbook and FCO form.

DATA AND RECORDS MANAGEMENT

The records generated in this procedure will become part of the permanent record supporting
the associated field work. All documentation will be retained in the project files following project

completion.
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9.0 QUALITY CONTROL AND QUALITY ASSURANCE

Quality control will consist of implementing the field change process as described above,
including the appropriate approval process.

10.0 REFERENCES

Not applicable.
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FIGURE 1 - Example Field Change Order Form

Field Change Order (FCQ)

DATE:
PROJECT NAME: Pines RI/FS
PROJECT NUMBER: 01776-020

DESCRIPTION OF CHANGE AND RATIONALE

SIGNATURE APPROVALS

IN THE FIELD: DATE:

MANAGEMENT: DATE:

Management may include RI Task Manager, Project Manager and/or QA Officer.
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1.0

2.0

3.0

SCOPE AND APPLICABILITY

This Standard Operation Procedure (SOP) describes the methods to be used for measuring
depth to groundwater levels and total depth of groundwater monitoring wells and piezometers.
Similar procedures will also be used to measure the depth to water in surface water bodies from
fixed structures such as bridges or culverts.

Water level and well depth measurements collected from monitoring wells or piezometers are
used to assess:

e The horizontal hydraulic gradient and the direction of groundwater flow;

e The vertical hydraulic gradient, if well nests are used (i.e., the direction of groundwater
flow in the vertical plane); and

e The calibration of a numerical groundwater flow model.

This information, when combined with other location-specific information, such as hydraulic
conductivity or transmissivity, may be used to estimate the rate of constituent movement, etc.
Total well depth measurements are also collected as an indicator of siltation within the well
column, and to calculate well volumes if necessary.

SUMMARY OF METHOD

Measurements will involve measuring the depth to water or total well depth to the nearest 0.01
foot using an electronic probe (water level meter). The depths within wells will be measured
from the top of the inner casing at the surveyed elevation point as marked on the top of the
inner casing. Depths to surface water will be measured from a mark placed on the fixed
structure (e.g., bridge, culvert) by the surveyor.

HEALTH AND SAFETY WARNINGS

Collecting water level measurements may involve chemical hazards associated with materials in
the water being in contact with the water level measurement equipment. When collecting water
level measurements, adequate health and safety measures must be taken to protect field
personnel. These measures are addressed in the project Health and Safety Plan (HASP). All
work will be conducted in accordance with the HASP.
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4.0

5.0

6.0

INTERFERENCES

Potential interferences could result in inaccurate readings if the sensor on the water level meter
is wet or dirty, or if the cable cannot be kept vertically upright (for example, from a bridge in the
wind). Care shall be taken to keep the probe clean. If wells are not installed plumb, the probe
may rest against the side of the well, which may be wet. Care shall be taken in measuring
water levels to reduce these interferences. If there is any concern that a particular reading may
not be accurate, this shall be noted in the field log book.

PERSONNEL QUALIFICATIONS

Collecting water level measurements is a relatively simple procedure requiring minimal training
and a relatively small amount of equipment. It is recommended that the collection of water level
measurements be initially supervised by more experienced personnel.

Field personnel must be health and safety certified as specified by the Occupational Safety and
Health Administration (OSHA) (29 CFR 1910.120(e)(3)(i)) to work on sites where hazardous
waste materials may be present.

It is the responsibility of the field personnel to be familiar with the procedures outlined within this
SOP and health and safety requirements outlined within the Field Sampling Plan (FSP) and
HASP. Field personnel are responsible for the proper use, maintenance, and decontamination
of all equipment used for obtaining water level measurements, as well as proper documentation
in the field logbook or field forms (if appropriate).

EQUIPMENT AND SUPPLIES

6.1 Electronic Water Level Meter

Electronic water level meters consist of a spool of small-diameter cable (or tape) with a
weighted probe attached to the end. The cable (or tape) is marked with measurement
increments in feet (accurate to 0.01 feet), with the zero point being the tip of the probe.
When the probe comes in contact with the water, an electrical circuit is closed, and a
light and/or buzzer within the spool will signal the contact. The probe shall be tested at
the start of the field program to ensure proper operation.
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6.2 Other Materials
Other materials that may be required:

¢ Health and safety supplies (as required by the HASP)

e Equipment decontamination materials (as required by ENSR SOP No. 7600Pines
— Decontamination of Field Equipment)

o Plastic sheeting or bucket for resting instrument off the ground

o Water level field form (if applicable)

e Well construction records

e Approved plans (e.g., FSP, QAPP, HASP)

e Field project logbook/pen

7.0 METHODS

7.1 General Preparation

7.1.1 Well Records Review: Well completion diagrams should be reviewed to
determine well construction characteristics. Historic static water level
measurements and survey information should also be reviewed.

7.1.2 Water Level/Well Depth Measurement: The water level and well depth should
be measured with a water level meter and written in the field logbook or field
form. This information is used to calculate groundwater elevations. All data will
be maintained in the project files.

7.1.3 Equipment Decontamination: All equipment should be decontaminated prior to
use and between well locations in accordance with ENSR SOP No. 7600Pines
- Decontamination of Field Equipment.

7.2 Measurement Procedures
7.2.1 At each location (well, piezometer, staff gauge, etc.), determine the location of

the surveyed elevation mark. For wells, general markings include either a
notch in the riser pipe or a permanent ink (generally black ink) mark on the riser
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7.2.2

7.2.3

7.2.4

7.2.5

7.2.6

pipe. For monitoring surface water levels, there may be a painted mark on an
existing structure or the reference point must be known if not painted.

To obtain a water level measurement, lower the probe of a water level meter
down into the water until the audible sound of the unit is detected or the light on
an electronic sounder illuminates. In wells, the probe shall be lowered slowly
into the well to avoid disruption of formation water and creation of turbulent
surface water within the well. At this time, the precise measurement should be
determined (to nearest 0.01 feet) by repeatedly raising and lowering the tape to
converge on the exact measurement. Obtain the reading from the surveyed
elevation mark.

Record the water level measurement as well as the location identification
number, measuring point (surveyed elevation point), date, time, and weather
conditions in the field logbook and/or field form.

To measure the total depth of a well, lower the probe (turn down signal as
appropriate) slowly to the bottom of the well. The depth may be difficult to
determine for wells with “soft” or silty bottoms. It may be helpful to lower the
probe until there is slack in the tape, and gently pull up until it feels as if there is
a weight at the end of the tape. Observe the measurement (to the nearest 0.01
foot) of the tape against the surveyed elevation mark.

Record the total well depth in the field logbook and/or field form.

The meter will be decontaminated in accordance with ENSR SOP No.
7600Pines — Decontamination of Field Equipment. Generally, only that portion
of the tape that enters the water table needs to be decontaminated. It is
important that the measuring tape is never placed directly on the ground
surface or allowed to become kinked.

8.0 DATA AND RECORDS MANAGEMENT

All field information will be recorded in the field logbook or on a field collection form by field
personnel. In addition, a field project logbook will be maintained detailing any problems or
unusual conditions that may have occurred during the measurement process.
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The records generated in this procedure will become part of the permanent record supporting
the associated field work. All documentation will be retained in the project files following project
completion.

9.0 QUALITY CONTROL AND QUALITY ASSURANCE
Field personnel will follow specific quality assurance guidelines as outlined in the Quality

Assurance Project Plan (QAPP) and/or FSP. Where measured depths are not consistent with
well records or previously measurements, the depths should be re-measured and verified.

10.0 REFERENCES

ENSR SOP No. 7600Pines — Decontamination of Field Equipment. Revision 3.0.
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